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EXECUTIVE SUMMARY 


This study was conducted to evaluate the toxicity of the 
funitions compound trinitrotoluene (TNT; CAS Reg. No. 
118-96-7) [rn B6C3F1 hybrid mice when administered In thelr dlet 
for up to 24 months. Groups of 75 mice per sex receltved TNT at 
voses of 0, 1.5, 10, or 70 mg/kg/day. Ten mice/sex/dose were 
sacrificed following 6 and 12 months on test with surviving 
antmals sacrificed after 24 months of treatment. Toxlcologic 
endpoints Inctuded clilnical signs, body welghts, fooc 
consumption, hematology, clinical chemistry, ophthalmology, orger 
welghts, and gross and tissue morphology. 


The dose tevels for the chrontc toxicity/carcinogenicity 
study of TNT In B6C3F1 hybrid mice were selected on the basis of 
results of a four-week oral (dlet) range-finding study. In this 
range-finding study groups of 10 mice per sex recelved TNT at 
doses of OG, 0.3, 2, 14, #4100 or 700 mg/kg/day. Toxlcologic 
endpoints Included clinical signs, body weights, fooc 
comsumptlon, hematology, clinical chemistry, organ welghts, anc 
gross and tissue morphology. 


Goses of up to 700 mg/kg/day falled to result In death. The 
only clinical findings were reductions In body welght gain at 10¢ 
ng/kg/day and slight body welght loss at the 700 mg/kg/day dose 
fevel. Major toxic effects included hemolysis of red ce!ls as 


suggested by hyperbitirubinemta = and splenic hemostaercsis. 
Additlonal toxic effects of TNT seen primarfly at the 7C¢ 
mg/kg/day dose level Included teukopenia without a differentle| 


shift, thrombocytosis, slight hepatomegaly, marginal decreasec 
testes welghts, and elevated renal weights. None of these orgar 
welght changes was accompanied by treatment-related histolcgic 
alterations. Minimal toxic effects were seen at the 1cC 
mg/kg/day dose level. Thus, the appparent no-effect level under 
the conditions of this range-~finding study was 14 mg/kg/day. 


The chronic administration of TNT to male and female B86C3F} 
mlce at doses up to 70 mg/kg/day did not alter survival rates. 
Clinically, reductions In body welght gain (15-20%) were seen fcr 
animals of both sexes glven 70 mg/kg/day; a 5-7% recuctic 
throughout the treatment perlod also occurred for males at the 1%. 
mg/kg/day dose level. By contrast, Increases In food consumpticr 
were seen at the high dose level. 
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Anermlae consisting of reduced hematocrit, hemoglobin and REC 
count was observed for males and females receiving 70 mg/kg/day. 
The effect was mild, and compensatory physlotogic responses, 
}.en, Increased production of reticulocytes and targer 
erythrocytes were not apparent. In addition, splentc lestons 
previously seen for TNT-treated rats and dogs which were 
considered secondary to a hemolytic anemic state, |.e, sInusoldal 
congestion, extramedullary hematopolesIs, and hemosiderosIs, were 
not observed In this study. This was probably a function of the 
limited extent of anermla seen at the doses tested. 


Additional toxic effects of TNT to B6C3F1 mice were seer 
onty at the 7C mg/kg/day dose fevel. These Included potential 
tilver Injury observed as reduced serum triglyceride levels, 
reduced serum globutlin levels (A/G ratios were unaffected), and 
increased braln, tIlver slze wilthout microscopic alterations. 
Sporadic Increases for klaneys, spleen, heart and testecular 
welghts were also seen, but were also not supportec 
histologically. 


increased lymphocyte counts were observed In animets 
administered 70 and, to a lesser extent, 10 mg/kg/day. For 
females glven the high dose, Increased Incidence of leukemla and 
rallgnant lymphoma, with a positive dose-response was observed In 
the spleen. This increase was not seen for males and no other 
tumorigenic effect of TNT was apparent in this study. 


In summary, the major toxic effects observed during the 
administration of 70 mg/kg/day of TNT to B6C3F1 mice for up to 24 
months inctuded anemlé anc probable hepatotoxicity. In addition, 
perltpheral lymphocytosis and teukemla/malignant tymphoma in 
spleer was apparent. A single Instance of lymphocytosIs was 
evident for males at the 10 mg/kg/day dose fevel. These animals 
also demonstrated a 5-7% recuction In body welght gain throughout 
the treatment pericd. This dose therefore appears to be 
minimally toxic, and the no-effect level under the conditions of 
the present study Is 1.5 mg/kc/day. 
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EQREWORD 


The ved. Army Mecical Bloengineering Research and 
GCevelopment Latoratory (USAMBRCL), Fort Cetrick, Fredericrx, MO, 
has ceen conducting a research program since 1973 for the purccse 
of ceveltooing the sclentiftic data base necessary for recommencing 
water quality criterla for compounds untque to the munitions 
Incgustry. A water quality criterion (as defined by the amended 
Clean Water Act, 1977) Is a qualitative or quantitetive estinete 
of tne concertratic of a pollutant In amblent waters that, when 


net exceeced, willl ensure a water quallty sufficient to protect é 
speclfled water use. The criterton Is a sctentific entity besec 
sctely on dete and scientific judgement. It does not reflect 
corsiderations of economic or technotogical feasibillty. 
Currently, a water quailty criterlon consists of two separate 
nurer|ica! limits, one for the protection of human health anc the 
otber for the protection of aquatic organisms. These numbers, 
wher translated by the appropriate regulatory agency, can be the 
sasis of enforceable discharge or effluent limitatlons In a polrt 


source cischarge perml+ Issued under the Clean Water Act. 


Since a water quality criterion Is to protect cesignatec 
water uses, a diverse, multidisciptinary research progren wes 


developec by USAMBRCL that Inctudes "effects" studies or 
fatoratory and domestic animals, wildlife specles, aquatic 
orcarisms, plants, and economically Important Crops. Ir 


adcitiun, extensive chemical and blotogical fate and persistence 
fests are conducted to provide Information on the behavior of 4 
peliutant In the aqueous environment. These kinds cf catée ere 
esceclelly useful for making site-specific transtation c ¢ 


criterla Into enforceable discharge limits. 


ThIls report represents a portion of the mammalian tex}icclocy 
data base being developed by USAMBRCL on trinitrotoluene. 


In conducting the research described tn this report, the 
Inyestigator(s) adhered to the "Guide for the Care ara bse cf 
Laboratcry Animals," prepared by the Committee on Care anc use of 
Laboratory Animals In the institute of Laboratory Anime! 
Resources, Nationa! Research Council (OHEW Publication No. 
(NiH)7&-<22, Revised 1978). 
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ie INTRODUCTION 


The U.S. Army Medical Research and Devetopment Commarea 
(USAMROL) has beer directed to evaluate the potential hazards to 
tIving systems of wastewater discharges from munitions 
facilities. Of primary concern are the toxicologic effects to 
mammallan systems cf trinitrotoluene (TNT; CAS Reg. No. 
118-96-7). This nlgh explosive Is routinely used In filling 
shell!s and bombs. Wastewaters resuiting from the loading of this 
explosive into shells are discharged Into the environmert without 


signif icant treatment and are subject to timitations Imposed Ly 
sovernmental regulatory agencles. Evaluation of the petential 
hazards of these wastewaters to human health ts therefore 
yecessery portion of the data-base required to esteébl ist. 


compreherstve environmental criterla. 


The present study wes conducted to aid In this evaluation ty 
assesslag the chronic toxicity and potential carcinogenicity cf 
TNT in BSC3F1 hybrid mice when administered In the dfet for. at 
feast 194 weeks. Informetion ultimately derlved from this 
comprehersive long-term toxicology study will ald USAMRCC ir 
developIrg criterfta for the establishment of effluent standeras 
and in defining tevets of treatment for Its pollution abatement 
program. 


The study reported herein was conducted In accordence witt 


the  ITRI Quality Assurance Frogram designed to comply with FOLA 
Good Laboratory Practice Regutetions (1). Thus, all terms usec 
In this report, e.g. test article, raw daté, specimens, etc., 
are In agreement wlth the definitions set forth Ir the 
eforementioned document. 

‘1. MATERIALS ANE METHODS ‘ 


A. Jest Article 


Cne hundred pounds of trinitrotoluene (TNT; CAS Keg. Nc. 
118-96-7), Batch No, VOL 11-011, were made avallable fer this 
study trom stocks at the ITITRI Kingsbury Ordnance Plant (KOPF) 
Explosive FacitIity, La Porte, IN. The test article was stcred et 
the facifiIty In the dark and at amblent room temperature anc 
relative humictity. Upon irnittation and at termination of the 
treatment phase of the study, 30 g samples were taken anc stcrec 
uncer conditions similar to those for the Batch No. VOL 11-011. 


The purlty of the test article was determined by high 


performance liquid chromatcgraphy, as described In Appencix IF 
(page ), with analytical standards provided by the Sponsor. 
TNT rity was analyzed three times during this study and tre 


fu 
resuits were as fottows: May 19€2 (99.43 + 2.89%), Marct 1G6? 
699.05 + 4.11%) and October 19€2 (96.86 + 2.012). 


tf 


Particle size analyses were done In November 1979 and 


Noverber 19€1 by the Fine Farticles Research Section of the 
Chemistry anc Chemical! Engineering Cepertment of IIT Research 
institute. The results were as follows: 
Rate Noverper 1979 November 198] 
alze (uc) Nurber £ Cummuls, & Number £ Cummule. & 
<22 187 36.4 36.4 68 13.6 13.6 
22-44 1C1 z0.2 5&.E 143 26.7 42.3 
44-66 6¢ 14.2 72.8 87 17.4 59.7 
66-116 57 11.7 84.5 86 17.2 76.9 
110-220 44 ¢g.0 G35 73 14.6 eee) 
220-230 1é SF 97.2 20 4.0 95.5 
330-446 9 1.9 99.1 14 Z.€& 98.3 
>440 2 0.4 9°.4 6 1.6 99.9 


B. Test Glets 


Premixes for the test article, approximately 10% tn Puritra 
Certified Rodent Chow Ne. 5002 (Ralston Purina Co., St. Louls, 
MC.), hereafter referred to as 5002, were prepared on a monthly 
baslIs ir 4 kg quantities at the KOP by Chemistry Department 
personnel. The 10% premixes and test diets were stored at 
approximately 4°C. Undiluted TNT was handled In accordance with 
procedures for explosive and fire hazards. The test article was 
ball mitted wlth equat parts of 5002 and subsequently diluted 
with addIittonal 5002 In a twin shell blender to yleld approxIimete 
1C# premixes. On and following Test Week 32, the 5002 used In 
this procedure wes passed through a No. 45 (350 um) steve prior 
to ball mitttIng with TAT. The procedure wes changed because 
homogenelty tests of some TAT dlets showed a large relative 
standard devlétion. 


Each TANT premix was tested for accuracy, homogeneity, 
potency and recovery of the test article. Homogenelty testing 
consIsted of analyzing for test article concentration In each 
batch of premix taken from sIx random locations of Its contélner. 
PremIx stability was established for &@ perlod of seven weeks and 
later for a perlcod of nine weeks by conducting homogenelty tests 
at the Initial and the terminal points of the 7, as _ previously 
reported (2), or 9 week perlod (see below). Recovery tests for 
the premix consisted of adding a known quantity of test article 
to an eliquot of the extracted premix. The spiked sample 
subsequently underwent the Identical enatytical procedure as the 
actual premix. 


Toxlcalogy Sectlon personne! recelved the test article ag 
approximate 10% premixes In 5002. These premixes posed little 
explosive or fire hazard as prevlously demonstrated (2). Results 
of premix analyses were as follows: 


LOT NO. DATE PREPARED DATE ANALYZED 24 TNT + S.0.%* 


162-4 : 9-18-81 9.54 
162-§& 10-23-81 9.94 
162-6 11-20-81 9.70 
1€2~-7 12-22-81 9.68 
i6Z-9 ? 2-C02-E2 9.73 
162-10 2-22-82 9.51 
162-11 3-31-82 9.91 
162-12 5-06-82 9.99 
162-17 6-07-82 9.88 
16Z-17%* E-16-E2 9.47 
462-19 7-19-82 9.04 
162-20 8-19-82 9.58 
162-2) Z 9-16-82 9.87 
162-22 10-22-82 9.85 
162-23 12-01-82 9.47 
162-24 12-30-82 9.93 
162-25 1-25-83 9.78 
216-01 3-01-83 9.84 
21€-03 4-01-83 9.52 


0.58 
0.46 
0.25 
0.45 
0.50 
0.84 
0.27 
0.11 
0.23 
0.43 
0.33 
0.29 
0.20 
0.56 
0.6€ 
0.21 
0.37 
0.37 
C.16 
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* Six sampting locations 
¥* Stability study 


Folfowing chemical analysis of the premixes to deternine 
test article concentration (Appendix 1B), sufficient quantities 
were diftuted with 5002 In a twin shel! blender by toxicology 
personnel to achieve the concentrations of the test article 
necessery to administer the required dose levels on @ mg/kc/cay 
fhasts. The previous weeks! body welght and food consumption 
measurements for each test group, by sex, were used to calculate 
the predicted weight gain and food consumption and afterward, the 
destred dletary concentrations of the test article. Eight kg of 
each test dlet were prepared on an approximately weekly tasis. 
Unused portions of 10% premixes were returned to KOP for disposal 
in accordance with Instructions for sefe disposal of explosives. 
Surplus and uneaten portions of test dlets were Incineratec. 


Thirty-six test dlets (2 dlets/samp!ing week) used In Test 
Weeks 1, 8, 14, 20, 26, 32, 38, 44, 50, 57, 61, 67, 74, 79, 85, 
91, 97, and 104 were analyzed for concentration and homogerelty. 
Ir addition, one test dlet was monittorec for stability under 
animal cage conclttions for one week. First, It was samplec the 
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day It wes placed In the anIméels' cages and again one week later 
from the uneaten portion of the dlet. Recovery studies of test 
dlets consisted of adding a known quantity of test article 
(splking) to a welghed quantity of untreated 5002 In a measured 
volume of acetonitrite (the solvent used In the extraction 
procedure). The spiked samples subsequently underwent the 
Identical analytical procedures as the actual dlets. 


One sample of 5002, Lot No. March 24 82 G, was analyzed 
durlng the course of the study by Trace Elements, Inc., Park 


Rigge, IL (TE!) for those contaminants listed tn the 5002 
certification proflle shown [In Appendix It. The analytical 
results are also shown In Appendix tt except for the 
chlortetracycline levels shown In Appendix VII. The references 
to the procedures used by TE! are in Appendix I!l. On the basIs 


cf the analytical! results for chlortetracycline content, allquots 
from this and three additional reserve samples of 5002 were’ sent 


to TE! for anatystIs. In additton, allquots from these four 
reserve samples were sent to Scientific Assoclates, Inc., St. 
Louls, MO, Woodson-Tenent Laboratories, Inc., Memphis, TN, and 
Harrls Laboratcrles, tne., Lincoln, NE for chlortetracycline 
analysts. Samples of each 5002 tot used In the study were also 
analyzed for nitrate, nitrite and mercury content by TEl. 
C. Animals 

B6C 3F 1 mice obtained from Charles River Breeding 


Laboratorles, Wilmington, Mass., Portage, MI facility were used 
for this study. Three-hundrec fifty elght males and 352 females 
were recelved in good condition on September 16, 1981. They were 
2 to 4 weeks olc upor arrival and mean random body welghts 
recordec within three days of recelpt were 14.9 + 3.4 g (males) 


and 13.1 + 2.4 g (females). 


The shipment was housed In two quarantine rooms, one for 
each sex. The animal room conditions during quarantine, pretest 
and test perlods were as follows; 21-25 C° ambient retative 
humidity (30-70%) and 12 hour -tight/12 hour dark cycle. No other 
test animals were In the rooms. The animals were housed five per 
polycarbonate cage (16.5"x 8"; 8" height) with Ab-sorb-darl 


tedding (At-sorb-cri Inc., Rochelle Park, NeJe) from arrival 
unttl thelr termination. Animals were transferred to clean cages 
twice weekly. Each anime! was Identified during the quarantine 
perfod by a comtination of cage number and tall mark. Test 
animal selection was done at the onset of Test Week -2 (2 weeks 
prior to Inittatton of treatment). Animals placed on test 


recelved a study-unlque test animal number (N=600) which appeared 
as a combination ear punch and toe clip. The [dentifyIng ears 
and paws were Included with necropsy specimens. This number 
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appeared on ine cage card that also contalned the study number, 
dose level and sex. In addition, the cage cards were color codeo 
~ as te the dose leve! ard sex. 


. Upon arrival at the 1ITR}I animal facltliity, the animals were 
a held In quarantine for 13 days. During thls period, they were 
ae cbserved for signs of disease, general unthriftiness, poor coat, 
: discharge from body openings, abnormal feces, etc. <Any animals 
found to be unhealthy were eliminated from the test animal 
c selection process. At the end of the quarantine perlod, five 
a antmats of each sex were sacrificed. Extensive gross necropsles 
. were performed under the supervision of the pathologist. Blood 
; samples were collected for measurments of hematology and clliIncal 
chemistry parameters (see section 11.0.) Results of pretreatment 
health screen were within IImIits for the mice of this strain = and 
age. Microblological examination of the digestive and 
resolratory system for pathogens, molds, yeasts, parasites and 
Mycoplasma puilmenis was also performed for the above mice wlth 
negative results. Serum antibody titer was determined for the 
S followIng diseases: GD-V!!} virus, K virus, Mouse Adenovirus, 
- Sencal virus, Reovirus 3, Pneumonia virus of mice, Lymohocytic 

Chorlomeningitis, Polyoma virus, Minute virus of mice, Mouse 
Hepatitis and Ectomelia. These antibody titers were negative as 
measured by Mlcroblological Assoclates, Bethesda MD. 


Animals received 5002 rodent chow from arrival urtIl their 
termination, except during a 2 to 5 hour fast prior te blooc 
collection and/or scheduied sacrifice. The food was avallable 

~ from powdered diet feeders (Model LC-207/C, Wahman Mfg. Co.). 

rs" Tap water was avallable ad Jibltum from glass or plastic bottles. 

=o Bimonthly analytical results of drinking water of the City of 
Chicago were Included In the monthly or bimonthly technical 
reports and an example Is shown In Appendix X, page 316. 


~ DO. Experimental Design 


FolftowIng the quarantine pertod, test-ellgible animals were 
assigned to four treatment groups by a stratified randomization 
procedure (blocked by body welght). FollowIng assIgnment to 
7) treatment groups, all animals were randomly assIlgned test anima! 
numbers as shown below. The animal cages were asslgned permanent 
randomized location on racks without regard to dose level or sex. 
Mean body welght values at randomization were 19.1 + 2-3 g_ for 
mates and 15.8 + 1.8 g for females. This procedure was performed 
at the onset of Test Week -2. The animals were approximately 6-7 
weeks old upon Initltation of treatment and body welght ranges 
recorded during Test Week -1 (the most recent data prior to 
Initiation of treatment) were 20.6-26.8 g for males and 15.0-17.9 
g for females. The first day of exposure to the test article was 
October 14, 1981. Oletary administration continued urtil Test 
week 106 (October 25, 19€3). 
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Ireatmect Group Allocation: 


Treatmert Animals Dose Level Test Animal Test Animel 
Treatment per Sex (mg/kg/day) No. (mates) No.(feneles 


151-225 226-300 
301-375 376-450 
451-525 526-600 


The dese levels for this study were selected on the basis of 
results of the "Four Week Subchronic (Exploratory/Range-F inding) 
Oral (Diet) Texicity Study of Trinitrotoluene (TNT) In the B6C3F 1 
Hybrid Mouse," performed by 1ITRI under Contract Nec. 
DAMC17-79-C-9120. The report of this study Is included In 
Apperdix IV, page 127. 


The appropriate test dlets were available to tne test 
antmals ad libitum from Test Day 1 untt!l thelr termination, 
except during a 2 to 5 hour fast prior to elther blood collection 
in Test Weeks 14, 27, 52, 79 and 105 or scheduled sacrifice jin 
Test Weeks 27, 52 and 105-106. Thus, allt antmals received the 
appropriete test dlet untl!l approximately 2-5 hrs prior te their 
scheculed sacrifice. Weekly test diets were prepared for eéch 
treatment group, by sex, on the basis of the projected bocy 
welght and fooc consumption date. 


Commencing with Test heek -! until thelr termination, all 
animals were observed once datly tn the morning for. ary 
pharmecologic and/or texicotogic slIgns. Afternoon mortellity 
checks were Iritlated on Test Day 1. The presence or absence of 
red bedcing Im animals' cages was recorded weekly from Test heek 
1 untill termination. Physical examinations, which Includec 
palpations fer masses, were conducted weekly from Test heek -] 
untill Test week 13 and then biweekly until Test Week 104. Fooc 
consumption was measurec weekly for each cage of test animals 
commencing with Test Week -2 through Test Week 13 and biweekly 
until Test heek 104. Mean dally food consumption per antmal wes 
calculatec from these data. Body welght values were recordec 
ween ly sterting In Test Week -2 until! Test Week 13, and biweekly 
thereafter until termination. 


All surviving antmals were sub jected to ophthalmic 
exeminations during Test Weeks -2, 25, 51, 77 and 103. The 
examination consisted of Indirect ophthalmoscopy and 
blomicroscopy. Onty animals found to be free of clinically 
apparent lesions In the pretest examination were used In ttre 
study. 
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Bioud set, +1es were per'tccicelty collected for measurements 
ef  nemetotegy arg clietcal chenlstry parameters for 106 randomly 
selected mice/sex'cose ievel. During Test heeks 27, 52, and 105, 
ihe selectec mice were sacrificed and blood was collected pricr 
to necropsy. Ourirg Test weeks 14 and 79, one set of I1C 
mice/sex/cose level was randomly selected for hematology tests 
ana @ secong set of mice wes selected for measurements of 
vlinrica!l cheristry parameters. Approximately 0.5=-1.u m! of blood 
eas collectea frer each anime) vile the orbital sinus. The 
sarcles were coltected and analyzed In a randomized order over 6 
7 or 3 consecutive day perlod. 


Tre followleg parameters were measured: 


Hematelogys 


Hematocr tt (het) 

Hemoglobin tHgb) 

Mean Corpusculér Volume (MCV) 

Mean Corpusculer Hemcglobin (MCH) 

Mean Corpusculer Hemoglobin Concentration (MCHC) 
Methemoglobin (METHGB) 

Erythrocyte count (RBCs) 

Plateret court (PLT) 

Leukocyte count (WBC), total and differential 
Reticulecyte count (RETIC) 

RBCs with Howelt-Jolly bodtes (qualitative) (HOWJOL) 
RECs with Helrz bodies (qualitative) 


Vilinical Chemistry: 


Glucose (GLU) 

Blood urea nitrogen (BUN) 

Serum glutamic-pyruvic transaminase (SGPT) 
Bittirubin, total and direct (T-BIL and D-BIL) 
Triglycerides (TRIG) 

Total chotesterol (CHOL) 

Totéel protein (PRO) 

Albumin (ALB) 

Globulin (calculated value) (GLOE) 

A/G ratio (calculated value) (ALB/GLOE) 


Methods used to measure the above parameters are fistec ir 
®onandix V (Hematology) and Appendix VI (Clintcal Chemistry). 


Ail arnftmals which were sacrificed In a emoritund stéete or 
dled on test were necropsted regardiess of autolytic state. Ter 
rancomly selected anitmats/sex/dose level, after excluslon of 


antméls destgnated fer serlal blood collection, were sacriticesc 
gGu‘ing Test Weeks 27 ang £2. Two hundred seventy surviving test 
anitrels were sacrificed anc necropsted tr random order during 
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Test Weeks 105 and 106 (October 12 to 25, 1983). Terminal bocy 
weights were recorded Immediately prior to sacrifice following a 
2 to 5 hour fast. Euthanasia was accomplish*d wlth carton 

@ dioxide anesthesla followed by exsanguination from the orbital 
sinus or atdomInal aorte. The necropsy procedure was a thorough 
and systematic exarination of the animal viscera and carcass with 
collection anc fixation of the fellowIng tissues: 


Adrenals 
e Bone marrow smear 
*Bralin 
Cecum 
Colon 
Costochondral junction, rib 
Ovodenum 
@ Epididymes 
Esophagus 
Eyes and optic nerves 
Gall bladder 
Gross leslens 
*Heart 
lL leur 
Jejunum 
*Klaneys 
Larynx 
*Liver 
Lungs and malnstem bronchl 
Lymph nodes (mandibulér and mesenteric) 
Mammary gland 
Muscle 
Nasal turbinates 
Ovarles 
Pancreas 
Pitultary gland 
Prostete 
Rectum 
Sallvary glana 
Sclatic nerve 
Seminal vesicles 
Skin, abdomIinal 
Spinal cord (cervical, thoracic, lumbar? 
*Spleen 
Sternum, Including bone marrow 
Stomach 
*Testes 
Thymus 
Thyroldés (parathyrolds) 
Tissue masses 


Trachea oa 
Urinary bladder nes 
Uterus ra 


* These organs were welghec curing the scheculec necropc les. 
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Ail tissues, except eyes, testes and bone marrow snears, : 

vere fixed at 2 thickness not exceecing 0.5 cm Ir 10% nertral i 
bufferec formelin (NBF) which was changec Z4 hours léter. Eyes _4 
und testes were fixed Ir 3% aqueous glutaraldehyde ang EBoulr's “4 


Sotutlon, respectively, for 24 hours. They were transferr-d tc 


50% etharo: for 24 hours, then placed In 70% ethanol. Bone 
marrow smears were preparec from the femur using the "palnt brush 
technique”. They were alr-dried and fixed In absolute methanc!. 
Lungs aro urinary bladder were Inflated with NBF prior te 
Imrors!on in thls flxative. The stomach was opened and flettenec 
en pacer pricr te fixation. All tissues examined microscopically 
were cut at a thickness of 4 to 6 microns and stéelnec witr 
hemaftoxy!!n and eosin. 

Tissues fror ell control animals and those receltving ?7C€.¢ 
mg/kg/day Were subjected to comprehens!ve histopatholcci: 


examinatilon, cefined as microscopic examination of the fellcwing 
tissues and/or orgers;: 


Adrenals 
*Bralr (3 sections) 
Cecunm 

Colen 

Duodenur 

Eoicidymes 

Esophagus 

Eyes and of tic nerve 
Gonads 

Sross lestoens 

heart 

'ieur 

vejurur 

KIlcneys 

Laryrx 

Liver 

Luncs enc melnster bronchl 
Marrary glendc 
“eserntertce lymph node 
TCancreés 
Frostete 
hector 

Sertral vesicles 

Seir, atcortinal 

Sctneal cord (cervical, thoracile and Jumtar) 
fpleer 

sternum Inctuding bone marrow 

C1oO6mact 

vhseue masses 

Teyrclas/perettyrcles 

Ticsve masses 


Traches 
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Uterus 
Urinary bladder 


*(1) frontal cortex and base! ganglia; (2) parlete! cortex and 
thalmus; and (3) ceretellum and pons. 


Tissues from all animels recelving 1.5 and 10.0 mc/kg/cay 
were subjected to limited histopathologic examination defined as 
microscopic examination of at least the following tissues and/or 
organs: brair (section of frontal cortex and basal gang!ilé; 
secticn of parletal cortex and thalmus and sectlon of cerebellum 
and pons) gonads, heart, liver, kidneys, spleen, spiral core 


(cervical, thoracic and lumtar) and In addition for the females, 
urlrary bladders and sternal bone marrow. 


E. Statistical Analysis 


Those varlables thet were repeatedi!y measured, e.g. body 
welght, food consumpticn, and clinical pathology parameters were 
stetistically analyzed using a multivarlate analysis of varlance 
fcr repeated measurements model. Varlables that were measured & 
single time, e.g. orgen welghts, were analyzed using both 
univartete and meltivaertate analysts of varlance procedures. In 
tre preserce of significant ANCVA results, a serles of pcst-hcc 
enelyses were conducted. Individual between group comparisons at 
each tine-polrt were performed using Tukey's b test for multiple 
compartsons. Frequency date, such as Incidence of mortélity, 
gross necropsy observations anc histopathologic lestons, were 
comperec usirg tog tinear analysts techniques where appropriete. 
Time te deatt date were anelyzed using the Kaplan-Meler ard Ccx 
recresslon analyses. Individual antmat data can be found in 
Appendix VIl. 


fli. BESYLTS 
A. Jest Glets 


week ly doses recelvedc by test anImals based on thelr bcdy 
welght ena food consumption were very close to the [Intended dose 
levels. Mear dose calculations across time were within 96% of 
anticipetec values for all treatment groups (Tables 1 and Z). 


Analytically determined concentrations of TAT In test diets 
were generally close to thelr Intended concentrations. The only 
excepticn occurred at Test week 20 for the 10 mg/kg/day diets. 
The homegenelty (relative standard deviation) of some of tte 
testec dlets was not satisfactory, mostly at the lowest 
concentration and In the perlod between Text Weeks 14 ard 26. 
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ener *est criets were samplec one week after belng placec Ir the 
anfmet room, a slight aecrease in TNT concentration occurred 


‘Table 3). The known voletility of TNT may have accounted for 
this charge. 


C. €eoa anu Water Contaminants 


The anelysts of a 5002 sample for those contaminants Iistec 
in *he 50907 certification profile Is shown In Appencix III. The 
rese!ts cf the repeat testing of 5002 samples for 
chlortetracyc!Iine content are contelned In Appendix VII!. The 
theee reference Jaboratcries which reanalyzed the 500Z samples 
tcilowirg TEI genereltly reported negligible quantities of 


chlorterracycline. 


& samole from each 50CZ Ilcet was analyzed for nlttrate, 
oltrite and mercury content. The results are shown [nr Appendix 
1X, Aneiytical results obtaltrec trom @ sample of Chicago weter 
ere conteltlred in Appendix X. 


w. MoctasityZ2@linical Observations 


TNT did not Induce ltethelity at the doses tested In thts 
s*s0y €& meér survival times were similar among cortrel anc 
treatment groups. In addition, clinical signs related to TKT 


etiministcatlon were not readily apparent (Table 4). 
2. Beocy Welgnt 


Recuctions In bocy welght gains were seen fer mele ard 
female mice acrieistered 70 mg/kg/cay of TNT. This decreése wes 
ecproxfteately 10% fer bett sexes up trrougn the first 6-& months 
cf the study, with a further reduction of about 15% for fenales 
arc ecC# ter meltes fer the remelnger of the test perlod. Although 
not statistically signiticant, an approximate 5-7% reduction Ir 
bocy welcnt galr wes apparent for meles but not females at the 1¢ 
mg/kg cev csse level for the melorlty of the study. Body welghts 
were no* a!tered for mice given 1-5 mg/kg/day (Tables 5-&). 


fE. Eeer vonsumetion 


After an Initial statistically sIigniflcant (p < of) 
cCetrease ip food consumption for the mate mice at the 7¢ 
mg/kg/aay dose level, Increases up to 30% were evident for the 
mize of both sexes throughout the study. Sporadic Increases and 
decreases were observed at the ‘Sower dcse levels and were = nct 
consicered to be related to TNI-treatment (Tables 9 and 10). 


Fe. Hematotogy 


Anerle, as evidencec by recuctions In hematocrit, hemoglobin 
and RBC count, was generally seen from Test Week 27 through Test 
week 79 for meles ard females administered 70 mg/kg/day. The 
effect was mild and normel physlologle compensatory responses to 


the anemic stete, e.g. reticulcecytosis, macrocytosis, etc., were 
not apparent. 


Lymphocytosis wes observed durlng the Test Weeks 27 and 52 
primartty for the 70 mg/kg/day animals. Males recelving 10 
mg/kg/day also had Increased lymphocyte counts at Test teek 27. 
No other heretolcgic changes were seen for TNT-treated mice 
(Tables 11-20; Figures 1 and 2). 


G. Clinical Chemistry 


Females at Test Week 14 and males at Test Week 52 recelving 
7€ mg/kg/day were hypotriglyceridemic. This effect was not seen 
at the other sampling points or for the other dose levels. 


Occasional decreases In serum total protein (statistically 
not significant) ana globulin levels were also seen at the high 
dose fevel. This was seen for males at Test Week 52 and (for 
females at Test week 105. A/G ratios for these animals however 
were sIimflar to those of the control animals. No other measured 
clinical cherlstry parameter wes altered by TNT treatment (Tables 
21-30). 


He. OQOphthelmelogy 

The ophttalmclogy narrative report Is contained In Appendix 
Xl Cattachec) anc Ir Volume 11*, Appendix XIA. All opthalmologic 
abnormalities seen occurred In random fashion and were nct 


consicered to be treétment-related. 


|. Qrgan Welghts 


Occaslcnalt elevations In braltn, heat, klaneys, liver, spleen 
and testes relative welghts were seen only for mice recelving 706 
mg/kg/day. These changes were small although statistically 


significant, however a pattern with respect tc sex or tine wés 
not observed (Tatles 31-42). 


* Requests fer Votume I!1 shouta be directed to Health Effects 
Research Division, L.S. Army Medical Bloengineering Research arg 
GCevelopment Latoratcry, Fort Cetrick, Frederick, Marylenc 


21701-5012. 


J. Eathbwiogy 


The Pathclogy Narrative Report appears In Appendix XI! 
{attacnec! anc $n Votume 111%, Appendix XIIA. 


sross leslons observed at the 6 and 12 month [ntertn 
Sacrifices and microscopic examinations of tissues taken during 
these study perlods dic not reveal leslons which were considered 
to be Induced by the administration of TAT. 


Eniarged spleen and lymph nodes for females recelving 7C 
tg/kg/day were observed at the terminal sacrifice necropsy and [fr 
mice thet died or were sacrificed moribund between 12 and <4 
nonths. Microscoplc examination of these animals reveelec 
leukemia (granulocytlc or lymphocytic type) and malignant 
lymphoma (histiocytic, lymphocytic or mixed type) In the spleen. 
‘eukenta and mallgnant lymphoma were systemic reticuloendothe( fal 
reopiesi@es and dic Involve other tissues and organs. There was a 
dese-~reléted Increase of occurrences of leukemla/malignant 
iymoroma for the ferate mice (Group 1, 16.7%; Group 2, 27.8%; 
Group 3, 31.5% and Group 4, 3&.9%). However, only for the female 
nice at the 70 mg/kg/day dose, this Increase was statisti ally 
slgniftcant (p < 0.01) (Table 43). 


"Vs 2LSCUSSION 


The dose levels for the chronic toxicity/carctinogenicity 
study of TNE in BEC3F1 hytri¢ mice were selected on the basis cf 
resuits of a four-week oral (dlet) range-finding study. In this 
range-finding study groups of IC mice per sex recelved TNT at 
doses of 0, 0.3, 2, $14, 100 or 700 mg/kg/day. Toxtcologlic 
endooints Included clinical signs, body welghts, food 
consumption, hematology, ciinical chemistry, organ weights, anc 
gross and tissue morphology. 


This study examined the oral toxicity of TAT foltlowlrg 
uletery administration to mice for four weeks. Ooses of up te 
700 mg/kg/day falled to result in death. The only clinicat 


indings were reductions In body welght gain at 100 mg/kg/cay are 
stight body welght loss at the 700 mg/kg/day dose level. 


ee 


* fkequests for Volume II! shoule be directed to Health Effects 
Research Diviston, U.S. Army Medical EBloengineering Research anc 
Cevelopment Laboratory, Fort Cetrick, Frederick, Maryland 


24701-5012. 
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Major toxic effects included hemolysis of red cells as 
sucgested by hyperbilirubinemla and splenic hemostiaerosis. 
Additional toxIc effects of TNT seen primarily at the 7060 
mg/kg/day dose level Included leukopenia without a differential 
shift, thrombocytosis, slight hepatomegaly, marginal decreased 
testes welghts, and elevated renal weights. None of these organ 
welght changes was accompanied by treatment-related histologic 
alterations. MinImel toxic effects were seen at the 106C 
mg/kg/day dese level. Thus, the appparent no-effect level under 
the conditions cf this range-finding study was 14 mg/kg/day. 


The chronic adnrintstration of TNT to male and female B6C3F1 
mice at doses up to 70 mg/kg/day dic not alter survival rates. 
Clinically, reductions tn body welght galn (15-20%) were seen fer 
animals of both sexes given 70 mg/kg/day; a 5-7% reduction 
throughout the treatment perlod alse occurred for males at the 1¢ 
mo/kg/day dose tevel. By conrast, Increases In food consumption 
were seen fcr the female mice at the high dose level throughout 
the study and for the male mice, at this dose level after an 
inittlal decrease Ir food consumption. 


Anerle consisting of reduced hematocrit, hemoglotin and RBC 
count was sporadically observed for males and females recelving 
70 mg/kg/day. The effect was mild, and compensetory fphyslologic 
responses, l.e. reticulocytosis, macrocytosIis, etc., were not 
apparent. tn additton, splenic leslons previously seen fcr 
T\T-treated rats and dogs (2,3) which were consicered seconcary 
to a hemolytic anemic stete, I-ee. sinuscidal congestlcn, 
extramedullary hematopolesis, and hemostderosis, were  nct 
observed In this study. This was probably a function of the 
limited extent of anemilé seen at the doses tested. 


Additional toxic effects of TNT to 66C3F1 mice were seen 
onty at the 70 mg/kg/day dose level. These Included potential 
liver injury observed as hypotrigltycerldemla, reduced = serur 
glebulin levels (A/G ratios were unaffected), and hepatomegaly 
without microscopic alterations. Sporadic Increases for kldneys, 
spleen and heart welghts were seen but were not supportec 
histologically. 


LymphocytosIs was apparent for animals administered 70 anda 
to a lesser extent 10 mg/kg/day. For the female mice ar 
increasec Incilcence” of leukemla/mallgnant tymphoma, with a 
positive dose response, was seen In the spleen. This Increase 
was statistically significant (p < 0.01) only for the female mice 
at the highest dose level tested. This dose-related Increase Ir 


the Incidence of malignancy was not seen In the male mice. The 
Incildences of these neoplaslas In the untreated study contro] 
male ang ferale mice (17% for each sex) were within range of tte 


tistorical control values for male and female mice (13 + 7% ance 


SOU Ter ete te ewww ew 


27 + 10%, respectively) from the NTP Rodent Contro! Cate S6ése, 


Marca, 19€3. No other tumorigenic effect of TNT was apparent Ir 
this study. 


In summary, the major toxle effects observed during the 
edmintstratfon of 7C mg/kg/day cf TNT to B6C3F1 mice for up te 24 


montns Included anemle and probabie hepatotoxicity. tn addition, 
perloheral jymphocytosIls and leukemfta/malignant lymphomas were 
apparent In the spleen. A single Instence of lymphocytosis was 


avidgent ‘or males at the 16 mg/kg/day dose level. These animels 
also demenstrateao @ 5-7% recuction In body weight galn throughcut 
the treetment pertod. This dose, therefore, appears te be 
minimally toxic, and the no-effect level under the conditicns cf 
the present study Is 1.5 mg/kg/day. 
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TWENTY-FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
TRINITROTOLUENE IN THE B6C3F1 MOUSE. 


“VEST DIET CONCENTRATION OF TNT 


TESI DOSE % % % A x 100 
WEEK (1g,/kg/cay) SEX INTENDED ANALYSED REL. SD T 
1 10.6 F G.0048 0.00473 1402 98 
a 5 Baas M 9.0006 0.00052 21.2 87 
8 79.9 M 0.0394 0.0349 4.0 89 
8 1.5 F 0.0008 0.00075 9.3 94 
14 70.0 F 0.0427 0.0370 19.4 87 
14 10.9 M 0.0065 0.00736 47.0 113 
20 10.0 F C.C066 0.01338 76.1 203 
24 1.5 M 0.0010 0.00085 50.6 85 
26 1.5 F 0.9011 0.00124 54.8 113 
26 79.0 M 0.0438 0.0489 19.0 rey 
32 19.0 M 0.0073 0.00616 7.6 84 
32 70.9 F 0.9528 0.0468 6.4 87 
36 1.5 M 0.0012 0.00089 TT 2 74 
78 20:9 r 0.0090 0.00769 8.1 85 
4 70.9 M 0.0482 0.0447 2.6 93 (73) 
44 bed F 0.0014 0.00132 17.4 94 
Su TW .0 F 6.0425 0.0420 3.6 99 
BG 10.9 M 0.6085 0.00774 6.4 91 
37 16.0 F 0.0094 0.00924 8.9 98 
37 15 M 0.0013 0.00106 10.4 81 
6i 76.0 M 0.0526 0.0497 4.8 94 
51 1.5 F 0.0016 0.00149 8.0 93 
67 POG F 0.0640 0.0635 eer 99 
67 10.6 M 0.0100 0.00985 5.5 98 
14 diy M 0.0015 0.00153 7.2 102 
V4 19 od F 0.0109 0.01027 3.9 94 
79 Ds F 0.0015 0.00154 4.5 103 
1$ 70.0 M 0.0547 0.0548 2.0 100 
85 OAD ix 0.0589 0.0554 5.6 94 
85 19.0 M 0.0090 0.0081 4.2 90 
9] 1.5 M 0.0014 0.00126 16.7 90 
91 10.9 F 0.0114 0.01018 5.0 89 
97 790.9 M 0.0493 0.0517 6.8 105 
97 1.5 F 0.0014 0.00138 9.4 98 
104 10.9 M 0.0081 0.00766 24 95 
104 76.9 F 0.0474 0.0423 3.5 89 


* Diets stacisity test after they were one week in the animal cages. 


TABLE 4 oe 
TWENTY-FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF ae 
. TRINITROTOLUENE (TNT) IN THE B6C3F1 HYBRID MOUSE 3 
MEAN SURVIVAL TIMEX a 
: DOSE MEAN SURVIVAL = 
© (mg/kg/day) SEX TIME (WEEKS) 
0.0 M 99.6 + 1.6 re 
F 99.4 + 1.5 
1.5 M 98.9 + 1.8 oe 
e F 100.3 + 1.7 
10.0 M 99.2 + 2.1 
F 101.3 + 1.3 
e * 
70.0 M 99.8 + 1.7 
F 0262-3 


e * No significant differences between control and treatment groups, p<0.05. 


IIT RESEARCH INSTITUTE 


eS FA al te Saale ae Ssites Oa ay : een ° FG BBB BBB vere a y SRS airs yee re 
a. ” » ® > r PY ar) oe 
", ditodt Atpssaseu OG Hodd INdddddld ATLNVOIAINOIS = + 
($l )S°S + OME (€L ) Le + CGE (SL) OE ¥ 6°SE (SL) Ck ¥ Hse Sz 
2 asd > 5°72 * 1°€ (€L ) f° + LSE (S2) O0°R + S$°SE (SL) 8° + ESE ez 
: ($2) 2°%  ¥ TEE (€L ) ve + ETE (6) 6S + LYE (SL) 9% F S'¥E 1Z 
; (SL ) 7°t ¥* ECE (€L ) 7°€ + OVE (SL) 8°T + S'HE ($2) 9°U + 6'EE 61 
: ($2 ) 12 + O'7E (tL) 6S + OEE (SL )L°t ¥ OTKE (SL) €° ¥ LEE LI 
; (sf ) €°2 + €°@E (€2 ) 6°22 + 6°7E (S24) 5°C + VEE (SL) 7°t + O'EE st 
($4) 12 ¥ Te (€4 ) B27 + Ole (SZ) 9° + °2E (SL) €°C + °%E €t 
Bs, (42) €°2 + BIE (€L ) 2% + Gee (SL) G6°C ¥ 9°%E (SL) €°2 + LUE zt 
($2 ) 2° + CE (eZ) 9% + Lhe (SL) 7°t + O'CE (SL) 1% + IE WW 
(o£) 1° + BOE (64) $°2 FF E'E ($2 ) €° + LTTE ($2) 1S + OTE Ol 
(sd ) 2 + €°0E (SL )&°2 + 6°0E (S24) @°2 + TE (SL) 0°2 + ITE 6 
(SL ) V2 + 0° 0€ (SL ) 7°? ¥* LOE (SL) 7°? + 6°0€ (S£ ) 6°T + LOE 8 
(92) 1S + 6762 (sd ) 7°% + €°OE (st ) 272 + TOE (SL >) B°1 + ZOE i 
; (be ) WC + 6BL (SL) €°2 + L'62 (SL) 02 ¥ 7°62 (SL) 6O°T ¥ 8°67 9 
4 (ve ) OL + OBC ($f) 2°72 GB? (SL) 2°72 + $782 (SL) BT + 9°82 S 
(oi ) Ee + 9° LE (S2 > 22 + 6°L2 (S£.) 0° + 6°12 (S24) 8°r + 2°82 » 
: (oi > 1°? + £°92 (si ) 0°? + L£°9? (GE) TR + L°97 (si ) 2°t + 8°92 et 
: (4L 9 O'S 878% (GL 5 G2 + LS? (SL) TT £ 9°GS (SL ) L°y * B°SZ z 
(s/ ) ot + boo ($i ) 61 + €oud ($4) OF + E°be (SZ ) Bil + 7° 4% 1 
2 (42) DS + LEE (s£ ) O'% + 02% (SL) 6°} =F 9'%Y (sd ) Bl + B72 I- 
; (sé 9 0°) F Orr? (62) 6'T + 6102 (SL) 6'T  ¥ 6°02 (SL .L4°t ¥ Oe t- 
“kOp J Sy Pou : Rep Psy / da” nats "Kop /sy J sur Fepyewysu ne ir i}, a 
O° OL 2°01 aa | ao LS4e 


. {€@) NOLLVIASG GUVUNVLS GNV NVA 
(4) SHNIVA LHOTAM AYOW a’IVH 
ASNON GIUUAN VIED9C AHL NI CLNL)ANANIOLOULINIAL 


b JO AGPIS ALLDINADONIDUVI/ALIDIXOL DINOYWHD HENOW YNO4 ALNUML 
c 

: G fig: 

‘! Grade 

r 

‘ 

Cl 

‘ 

i 

Wee biy PORT, een ; 2 F 


7 4 tae . te. Le eetiss iat Rey ee ae co aset ee ONS os ; Safome atc ay ott lene wt "aw 


“(ES ) G9 + 
(ts ) €°% + 
(€s ) f'4 + 
(EG ) tH + 

+(€S ) OF + 

a(€S ) 0°94 + 

«(1S ) 6°E ¥ 

“(79 ) LE + 

#(”9 ) GE + 

“(99 ) LOE + 

+(G9 ) GE + 

+(G9 ) GE + 

#($9 ) L°E + 
“(SG ) GE + 

~(SY9 ) GE + 
“(G9 ) GE + 

($9 ) OTL + 
“($9 ) TE + 

#($9 ) O'C¢ + 
(89 ) Br? t 
~~~ Kepyay/su 


0°06 


dnowd Avupssy/4u O°O HOYT LNAYIIA1G 


¢°8t (ts 
SBE (es 
Ble (eS 
0° 8t (SS 
9°LE (ts 
€°de (ZS 
c°Le C&S 
L°9€ (79 
Tle (%9 
8°9f (£9 
8°9f (€9 
Z°9E (£9 
G°9t (£9 
C9 (ty 
O°9t (£9 
1°9t (t9 
c°GE (£9 
gst (ty 
67 Ne (t9 
27 4t CL9 


4ASNOW ULYMAl 


) 


(C4) NOLLVIARU GUVUNVLS GNV NV4W) 


L'9 + B°IY 
9°y + BIH 
L797 * U°14 
By + O'lH 
8° + 7°O" 
8°5 =6+ «0°04 
8°o + 7°04 
$*9 + L°6E 
€'9 + 0°0O% 
€°9 + 7° 6€ 
€'> + Z°6E 
$° + 0° 8E 
€'y + 1'6€ 
yi Tk 
C'> + €°8€ 
Ivy * 2° BE 
Ov + 6°9E 
O'% + 7° LE 
of + 7° 9E 
Bie + 6°9€ 
“Keep 7 sy J sus 
oar 


(£S 
(€S 
(€S 
(es 
(€S 
(es 
(es 
(£9 
(£9 
("9 
(99 
(s9 
(S9 
($9 
($9 
(S9 
(Sy 
($9 
(sy 
(89 


“Keep /s47 


) 


O49 
8°e 
9° 
ot 
0" 
6°t 
s°9 
8°e 
8°e 
ave 
ore 
mre 
vaas 
cre 


z’e 


scl 


MILNVIIAINIIS 


Be ee 2 2? 2 2 2 2 2 2 2 | 
—- mm CF ~ TF Oo OD mem HR MH MN FA MM DO DH 
~ Nn RK waa Aaoe oO OO Oe hh NN 
ann nan Hn On OH A MH ZF SF FF FSF SF FT FF FT TFT 


+1 
. 7 
rj 
” 


‘dul 


(3) SHN1IVA LHOTAM AGOU ZIV 


(€¢ 
(es 
(€s 
(es 
(£S¢ 
(€S$ 
C&S 
(£9 
(99 
(99 
(929 
(89 
(99 
($9 
($9 
(s9 
($9 
(S9 
($9 
(69 


~~ Kep/3y7 su 


~ 


~ 


~ 


) 


14€99d FHL NI (LNL)ANINIOLOULINIAL 


O'# 
Ze 


van 


0°0 


JO AGNLS ALIDINADONIDUVI/ALIDIXOL JINOYHD HLNOW YNOd AINAML 


(panulyuod) G 91qey 


+ 


+) +) +) +) +) +] eh Fd Hd oe) ot) ee th ott 


+!) 


+ 


= 


tk? $9 
O°f? 9 
9°% 19 
$°t% 6S 
L°19 “sg 
7°19 SS 
S°1% es 
4°09 Is 
8° 0% 6% 
8°04 LY 
t°O0" S* 
£°6t ty 
6°04 19 
9° 6t 6t 
6° 8E Le 
9° BE St 
L-de tt 
B°Le Te 
Ove 67 
T9t Z 
Wage 
Sd 


a gl a eee Lr Rate gegt ae tone Crs Pi es ae a : Te 
: D iD >.” : 
» ® > ry ry a D> 


t 


aNd) Avp/4y/ dus KG NOUS LNAWSLIIG A TLNVOLAINOIS © + 


(to ) 9'€ + O'9E (€7 ) ty + L°BE (fo ) ie + 9°04 (€7 ) O'S + 7° 6E 401 
(€¥ ) LE + L°St (€9 ) &°o + OBE (7% ) ty + 9°04 (€7 ) US + L°6E Col 
+(S% ) L°E = ¥ 1°9E ($7) S°o + 0°6E (S$ ) O0°> + 6°04 (99 ) 8'o + 7°O" 10! 
#(97 ) BE + G°9E (95 ) O'S + T°6E (S% ) O°9 + E'l” (97 ) O'S + €°O% 66 
(8% ) 77 + L°9E (4) ) 1S + C°6E (S99 ) @°o + 94 (94 ) 7°S + L°04 £6 
(69 ) E'o + 7°LE (49 ) By + L°6E (Sy ) O's + 8°14 (97 ) 6'9 + 6°OF $6 
#(OS ) Ue + L°LE (0S ) €°S + 6°6E (97 ) to * BT¥ (Lo )O0°S + T@'TY €6 
«(OS ) O'v + Z°LE (OS ) 1S + 2°04 (Zp) BEF OU (ly ) US + 9°14 16 
¥(0S ) O° + 9°LE (0S ) 6'% + 8°OF (8% ) Io + 1°%4 (89 ) 1S + T'ty 68 
(0S ) 6°E + H°LE (0S ) O'S ¥* 6°0" (8% ) 1°9 + @°UH (69 ) 6° + @°C4 48 
(0S ) O79 + GLE (06 )O°S + Ile (87 ) 29 + €°@H (67 ) US + 9°T4 $8 
(O05 ) Io + 9°¢E (1S ) Bie + Btn (87 ) 0°” + $°@o (06 ) 6°5 + 9°UY €8 
a(05 ) Oh FF L°LE (ts ) Liv + Sty (67) 29 + Oe4 (OS ) 6°? + €°%Y 18 
(Os ) 6'E + 9° VE (@% ) O°” 4 0°70" (OS ) O°? + 6°04 (TS ) 9'o TTY 64 
(G5 ) Th 4 TLE (<6 ) OG + B°ON (oe) Vie # Te (7S ) 6°79 ¥* 7H LL 
COG ) ie Le (ZS yp Tt + 0 T4 (9S ) 6'€ ae a (7S ) Bo + 6°UH Sd 
:(9G6 VER + G°Lt (ce) BY + Ol (OS ) O'v  ¥* C°U%4 (€5 ) BR + 6° €L 
“(IG ) Gv + GLE 66) BY + De (<g ) BR + Ler (€E ) Bh + TES i 
ils pu y 4 OLE (Zs path 4 Ot18 (7% 3 BEF Th (€S ) 6°? + OEY 5S 
e5 9 ©74 & TSE ids YE 4 Sle 665 ) BE + RTH a en le 19 
> Key, Pypsur TT PTY ays TT Rep yaa 7 “ep 7 ayy rar eee ie | ei 
V o'r? ct cit 20 LS4* 
ig CCU) NOTEVIAAG GUVAINVIS UNV NVAW} 
ke “ (9) SaCIVA LHOTAM AGG aIVA 
t QS0OW GIYGAN TAE999 GHL NI CLINL)ANSMIOLOULINIAL 
L JC aQdaS ALIDINADONLIUVI/ALIDIXG. DIMOND ULNOW ancd ALNAMS 
> (Pdi rdGua © 
: 
; 
b 
; 
are iis LCL Ten. =| SA. SRS: Se Gee . wae 


rt dnoud Aep/3y/3u 0°O WOUS LNAYAAAIG ATLNVIIAINDIS = + 


be 
«(SL ) 2°T + €°Ul (€4.) 9°2 + 9°2T (SL) %°= ¥ FET (St£) 77% + L°UI SZ 
(62) 9D ¥ HTT (€4 ) €°C + 7°21 (St) €°2 + O'ET (SL) 0°C ¥ 9°UT €Z 
(GL) 6°T ¥ v'Ol (€2 ) 2°2 + SUT (SL) 1°e ¥ Tet (Si ) 2° + BT 1Z 
(SL) %°t + S°OI (eZ) O°? FF TTE #(52 ) BI + OTT ($2) 2° Fel 61 
#(GL ) vl + 6°6 (eZ) 8't + Lot (SZ) 8° + oll (SL) 971 + O° a 
a($2Z )€°L ¥* 9°6 (eZ) 2°t + TOT ($sL ) 9°T + 8°01 (SL) 9°T + €°OT ST 
“(GL ) €°T + L°8 (€4 ) GS'1 + T'6 (SL ) 2° + L°6 (SL) S'T + 9°6 eI 
a(3L )€°T ¥* 16 (€Z ) vl + L°6 (SL) S°T + O'OT (SL) vl ¥ 6°6 a 
¥($Z2 ) Z°T + 4°8 (cL ) €'T + 6°8B (SL) vl + 776 (S24) v°l + €°6 UW 
(GL ) °E *¥ 18 (SL) €°1 + 5°8 (SL) €°r + T'6 (SL) €°t + 6°8 ar 
“(SZ ) OTT + 9'L (SL) 7@'T + 0°8 (s¢ )€°t + 9°8 ($4 )2°T + €°8 6 
«(G2 ) 1't + cL (SL) al + 6°L (Sd ) tI + £°8 (si ) 7°1 + OL 8 
+($2 ) Tl +249 (SZ ) 11 9°" (sé ) cl + 9% (s£ ) Vl + G72 L 
4(S2 ) 1°T + 1°79 (S£)6°O + 8°9 (sd) ZI + B89 (s2 ) O'T + IZ 9 
(SL) OT * €°S (SL) O°1 + 9'S (SL) OTL + 6'S ($2) O0°L ¥ 6's S 
“(GZ ) 6'O + BY ¥($Z) 8°O + 1°S (SL) 6°O0  ¥ 9°S (SL) 0°O + %'S % 
“($4 ) 8°O * SE (GL )9°O +¥* B°f (S£)8°O + f'4 (so) 4°50 * OTF € 
(SL )9°O ¥* 8°27 (SL) 9°O + 6°2 (SL) VE ¥ 02 (s£)9°O + 0°€ t 
“(GL )G6°O + vt ($4) 4°0 + G't (SL) 6°0O *#2°1 (sé) 7'O0 + 9'T I 
~~ Kep7sy fu ——Kep73y7 su Kep/3y¥7 du Aep/sy su Wa4M ~ 
0°OL 0°01 s'I 0°0 sal 


((") NOILVIAZG GUYVGNVLS UNV NVGW] 
(3) SSN TVA NIVS LHOVEM AGOd A IVW 
ASNOW GIYMUAN T4E99 BNL NI CLNL )ANANTOLOMLINEYL 
dO AGALS ALIDINADONIDYVI/ALIDIXOL DINOYHD HLNOW YNOA ALNAML 


9 919eL 


“s 


a 


AnOUd Avpy dys de O° WOE LNAUddALUG AILNVIIAINDIS = ~ 4 

= 

Z 2 e 

(€5 ) OE oo Et4I (és ) BE + B°8I (€S ) O'R + E°0e (€6 ) Le 4 LOE Sy a 

“(ES ) ETE + BGI (7S ) LE + BB (€S ) Vk ¥* 2°02 (€£$ ) L°€ + 1°02 £9 “a 
4(OS ) 7 FF TST (7S ) 2°€ = 781 (es ) 2°€ + LOT (€s ) 2°€ + L°6I 19 
#(€S ) TE + EST (7S ) 8° + T'8I (€S ) ve + C'6t (fs ) 4°€ + 9'6T 6S 
#(€S ) TE + 6a? (25) 6E + ZLI (£5 ) €°E + B81 (€ ) 99°C + BSI LS 
#(€S ) TE + Ol (7S ) OE + TTLI (es ) OTE 8+ 9'BT (€§ ) 2°€ + 5°81 Ss 
a(7S ) Of ¥ Si4T (7S ) 6°E + ZLT (es ) B8°2 + 9°BT (€S ) S°€ + 9'°BT €s 
#(99 ) BZ ¥ O'HT (29) 2°€ FF 2°97 (€9 ) L£°% + BLT (€9 )€°€ + L'LI 1S 
#("9 ) 8°Z + Y' HT (79 ) 9°E ¥* O'LT (€9 ) 82 + T'BT (19 ) Z2°€ + BLT 6% 
(79 ) 6°U + ToT (€9 ) GS°E F O°9 (79) €°€ + GLI (79 ) Z°E F BLT LY 
+(59 29°F + TH? (£9) GSE + E'9T (99 ) TE + GLE (V9 ) TE * ELT SY 
“(S69 )9°C ¥ G'EL (c9 ) 9° FF O'9T ($9) LE ¥ BOT (79) OTE + £°9T ” 
#($9 ) BT + OTEI (€9 ) ve + 7°91 (69) O'f + ELI (79 ) O° + O'LT ly 
=(G69 ) 9°? + 9°ET (£9 ) GE + TOT (S9 ) O'ER 4+ O'LT (S69 ) Z°E + 9°9T of 
(69 ) OZ ¥ EET (9 ) E'E + GGT (S93 ) 62 + 5°91 (S9 3} f°E + OGT cf 
69 ) CZ + WET (€9 )7°€ =~ E°S1 (69 ) 6% + O'9T ($9 6° + £°GI SE 
$9 ) EZ ¥ S'°C1 (49) GE FOTN ($9 ) f° F O'S1 (69 > O'D + Biot ay 
“(G69 VVC ¥ Bt (79) OE + SiH (69) 97S FTE? (69 ) T°€ = 6 yt ic 
els ) OT  F 2°21 (£9) 6C + OE (S9 ) 5° # OHI ($9) B'S + Vt ve 
7(B9 5 6°E + OTT (£9 > RBC + TET 189 ) E°Z 4 itt (69) G°T + © ET ms 

_ my Se) oy ae. 0 br ~ Rep (ay ra a TOOK ep sy Sar 4 “TARP [Sy [Aur ~ NQGM 
ota ool sca 09 aS2l 
C(") NOILVIASY GUVUNVIS UNV NVSK] 
(2) S3Q'VA NIV) LHOTaM LOW “IVW 
ASQOW CIUMAN TAHEI9E AVI NI (INL )ANANIOLOULINIGL 
JD AGOLS ALIDINSOONISUVO/ALIDIXOL JINOGED GLNOH UfTd ALN AM: 
; (mol yucd\ PAPEL 
: r 


«(fo ) TE + 
(7 3 7E + 
#($7 ) oe + 
4(90 ) 9° + 
4(8” ) Tp + 
#(67 ) BE + 
“(0S ) BE F 
+(0S )9°E + 
#(0S ) 9° * 
#(0S ) ve + 
+(0S ) GE + 
“(0S )9°E ¥ 
«(OS ) 7°t + 
#(05 ) TE + 
«(OS )G°E + 
«(06 ) L°E + 
«(0S )9°E + 
(1S ) OE + 
2(7G ) GE FF 
#(7S ) GSE + 
———kep 347 dir 


e'el 
Tel 


dnoud Aep/3y4/4u O°O HOUd LNAWaIdIG 


(eo ) 2°€ + L°ST 
(tv ) 6't + 9'SI 
(Sy ) BE + '9T 
(9% ) vy + 2°91 
(29) vio + €°9T 
(4" ) @'e = B°9T 
(OS ) 8°94 + O'LT 
(Og ) E°% + €°41 
(OS ) I'e + BLT 
(OS ) T°” + O'8I 
(Os ) 1° + 1°81 
(Ig ) 6'€ + S°BI 
(7S ) BE + 2°S8T 
(7S ) 9°E + O'LI 
#(ZS ) B°E + 8°LI 
#(@S ) BE + O'8I 
(76 ) of + O'81 
#(@S ) 6°f + 7°8BI 
(ZS ) 2° + 9°8I 
(tS ) 6°€ + 8°Sl 
—xepypnyu———— 
0°O1 
ASNOW G1LUdAul 


AILNVIIAINDIS = + 


)o'e + O'8T 
)9'e + O'8T 
»)2°e + 2°BI 
)f°e + L°BI 
») G°Ef + L°BI 
)v'e F261 
»)GS°E + €°6I 
)7°€ + 7°6I 
)e'e + Sol 
)e'e + 9°61 
»)e'e + L261 
) re +¥* 0°02 
>) 7 + 76T 
)Te + €°81 
)ve + 6°61 
») 6% + B°6I 
)O'E FF Mol 
)} 8'z + 1°02 
») eZ + T'02 
) 8c + 2°02 
Renee 


((4%) NOILVIASG GUVGNVLS GNV NV3H) 
(3) S4N1VA NIVO LHOLAM AUGOG FIVH 
14€99G AHL NI (LNL)SNANMIOLOULINIYL 


(€> ) 9°97 + 7°9T OT 
(€9 ) 9'n + L°9T €or 
(77 )€'o + ELT 101 
(97 )S*e + ELI 66 
(99 ) Oyo + 2°LI L6 
(99 ) €°o + 6°LT $6 
(49 ) to + €°81 £6 
(Lv ) vy F L°BT 16 
(87 ) €°4% + Tol 68 
(69 ) Uo + Z'°6T £8 
(6" ) te + OT $8 
(0S ) O'o + 9°61 €8 
(0S ) 6°€ + 76! 18 
(7$ ) BE + E°BI 6l 
(76 ) O'r + S'6I Ld 
(76 ) 6°E + 0°02 $e 
(€S ) O'v ¥ 9°61 €Z 
(€S ) O'r + 1°02 IZ 
(€¢ ) 6E FF 1°02 69 
(€§ ) O°” + 1°02 fa) 
hepsi aur ec cl, 
0°0 sal 


JO AGNLS ALIDINADONIDUVI/ALIDIXOL JINOUND HINOW YNOS ALNAML 


(Ponu!}yued) g v{qel 


9 


, Swe ae aie a al es pan enenanes RBS TE BBR ss 2 Bay MBBS fe Pe fe eas ale 

» iD ” » » ® 2) » » ® 

b 

t. ow MON inadatdiddd AUWLNVITAINOIS - + 
($2) €°¢ 1 Be (Sd > C'L + 2°08 (ol ) et + Y' od (92 ) 1't + 1'6¢ S2 
(sd ) CC + £°Le (sé) Ve + bo oe (lL ) O°C + BBE ($4) 82 + L*82 te 
(sé ) oft + 4°92 (SL ) 0°¢ + 9° 8C (vl ) O°%) + 18S ($2 ) 9°2 + L°LE WZ 
($2 ) 2°0 + £°9¢ (SL) 2°t + OL? (ol ) £°2 ¥ 7'LE (SL) S°2 + 7°L2 61 
(SL ) 6°T + 6°SZ ($2 ) €°C + 7°L2 (ol ) S°C + O'LZ (SL ) t°t + 8°92 at 
(sé ) L£°t + 2°62 (SL) 9°? + 9°92 (vl ) 2°% + 1°97 (sd) €°2 + 0°92 St 
(SL) S°L + G*9% (SL) 96 + 9°S2 (mL ) €°2 + H'SZ (SL) 1% + 9'S2 €1 
($2 ) L£°1 + Lo4? (SL ) @%°2 + B°SZ (S£ ) V2 + G'S? (SL) 6°T + @'°S2 (a 
(SL) S71 + 174? (SL ) 6'1 + O°SZ (SL) 6°T + 8°42 (SL) 61 + L°9% Il 
(o£) OE + EH? (SZ) 61 + 9 4z (SL) BL + St Hz (SL) L°1 ¥ S'H% ol 
($2) St + HE? (S2 ) OL + OZ (SL) S°h + 6°E€2 (SL) 9°T + 6°€2 6 
(SL) ot + 2°E% (SL) 9° + 6°€2 (42) GS°E * L°EZ (SL) 9°T + 9°EZ 8 
(SL ) ut + £°k0 (si) $"t + C°€2 (SL ) vl + 6°22 (Si )S°T + O'EZ L 
(Sd ) 1 + 2°62 (sé ) E'T + $°SC (Sf) © + 9°22 (Sé ) 7b + $°22 9 
(sf) ar en 4 (si yp vil + O°"! ($2) T° ¥ £712 (sd ) Z'T + 6°12 $ 
(of 5 71 rane (sh; $°b 4 yl le (Si yp) STL ¥F 21% (SL) EU ¥ 7'°IZ " 
(uh y ET 1 Soe isd ) ETE + 9°UC (ed b OU F902 (SL) €°U + 9°07 € 
(se 5 CF + UOC (sf 3 £75 + O'O2 (sf ) PT + 6°ol (SL ) CT + 1°02 z 
(sey OI + O'ol (sip fT + Col (si) ET ¢ O'@E (SL) €°t * 16! i 
($i 9 eck + i WI (ol 7 t's + 1°91 (GL y C°1 + 6°21 ($2 2 €°T + ORI 1- 
Oye 7 AS * BLT (rae Become | + oOo 9t Cy 2 El ee 2 | (S/ yp kot + 9°9T é 
? e .* ~~ Aeo PIw Toa 7 Rep dy 7 Sur ~~ Waa 

gt a°G 2S4i 


(Co) NOLLVEASU GYVUNVLS GNV NvdA] 
CJ) SHIVA Ilboldm 004d WIVNGS 
USUoW DGWAH Lae Oud GML ND CLUL ANA TOLOU LING GL 
20° AUULS ALI DINSDONT SUV I/ALLOSXOL DINO HLNOW YNOs ALNAML 


anoud Aep/J4/3w 0°Q WOUd LNAYAIAIG ATLNVOIISINOIS 


9° 
6°£ 
9°E 
+ 9° + 
8°e + 9°f + 


o°Ot | 


(C4) NOILVIATG GUVGNVLS UNV NVAW) 
(3) SAN 1VA LHOLGmM AGOd BS IVHAS 
4SNOW GIUGAH T4O990 AHL NI CLINI )ANSNTIOLOULINIUL 
4O AUNLS ALIDINJDONIDUVI/ALIDIXOL DINOWHD HINOW UNO ALNAMIL 


(Penuryuod) £ 9( qe, 


~ 


Nar 


+i 


Bi vt 
S° ue 
TSE 
@°st 
B°SE 
o'9¢€ 


0°9t 


~~ Kep/ sy du 


Wn0ud Aup/sa/4ueo°Q ROdd LNddddd1d 


1(L7 ) L749 + 
#(L9 ) 6° + 
(L449 ) 8°% + 
(ly ) 6°% + 
(8% ) 77S + 
(6% ) 6°" + 
«(0S ) $°9 + 
(1S ) 8°94 + 
(IS ) 8'e + 
(ty ) ve + 
(€§ ) OS + 
4(€5 ) 9D + 
a(€S ) 2°79 + 
4(€6 ) Goo + 
(ts ) 10% + 
(eo )» £59 + 
(tS ) 6°" * 


(RS PY + 


7 TOT Rep Pay Sur 


aot 


(4%) NOLLVIZ4 GUVUNVLS GNV NVaR] 


c°te 


ATLNVITAINDIS 
»)L°S ¥ BLE (6 
)LS + TBE (14 
)6'S * ¥°BE (ty 
)9°S + 6°8E (€9 
) E'S + 7°6E (7% 
)7'S + T'O4 (7% 
YS + 7°04 (9% 
) 8's * 9°05 (94 
)6°S + 9°04 (LY 
»)6'S ¥* L'04 (64 
» 6's + ”°00 (OS 
»O°9 + OTF (2S 
)T9 + B04 (7S 
»)9°9 + 0°04 (eS 
» oS bo LY (€S 
)o's + L°T4 (eS 
PETS + OTH (€s 
)6°S + BIH CES 
» 17S 4 BNY CES 
YS #4 14 (9S 
“XKep/dy faut ~~ 


s*t 


(9) S4N1VA LHOLAM AGO FIVWas 


ASHOW OLadAH 


jdt I¥d AHL NY (LNL)ANANTOLOMLINIUL 


TO KOO Ty Pau 


) 


C’O 


AC AGGLS ALIDINFIONTDAVG/ALIOIXGI JINOURD HUNOR YNOA ALNAMS 


(Peruse rUOD? 


+1 


+I 


S*6t 


7° 6f 
7° St 
€°6t 
tO” 
0°04 
0°04 
6"of 


9° 6E 


“OT 
col 
Tol 


“Waa” 


iS3ai 


Two 


Wwe 


Bg Se sg ie 


~ 


c™~ 


dnoud Aep/3y/3u O°O WOWd LNAYASAIG ATLNVOIAINOIS = + 


+1 
ts 
. 
- 
-“ 
on 
v 
tn 
— 
vt 
nN 
+) 
N 
. 
-_ 
~ 
a 
N 


*(G2 ) 8'I + L°6 ¥($4) 6°22 ¥ T°ZI (7L ) $'°@ 


+I 
oO 

-_ 

-_ 
Cine 3 

wo 

~ 
—_ 

N 

N 

+) 
ve] 

oO 
a 

a 

N 


(GZ ) 9°T + 9°6 (SL) %7°= + 9° TT (7l ) 2% 


+! 
N 

oO 

_~ 
~ 
nw 

Ss 
id 
~ 

N 

+ 
~ 

n 

~ 

~ 


#($L ) S°T + o'8 (SZ )€°2 + %'OI (VL ) €°2 


+($2 ) €°r + 7°8 (SL) O0°C + 8°6 (vl ) OF + S'6 ($2) 0°2 + 4°6 61 
(GL) oT + B'S (SL) L£°T ¥ €°6 (vl) 6'T ¥ 1°6 (SL) 9°! + 8°8 1 
e($L ) 2°T + TL (SL )L°1 * S°B (rl ) LT + 7°8 (s£)9°t + 0°8 $l 
“(GL ) T°1L + 99 (SL) B8°T + S°L (nL ) GT + GL (SL) 27° + ok el 
¥(S2 ) T+ 9°9 ¥(GL)9°T + 2°L (SL pvt ++ Lee ($4 ) 7° + tL ra | 
#($2 ) 0°. ¥ 1°9 (SL) tl * 6°9 (SL) 2° + 6°9 (SL) 2% ¥# 2°9 ul 
#($2 ) VT * 0°9 ($2 )€°T + 9°9 (S24) €°t ¥9°9 (SL) Ut *5°9 ol 
($2 ) TF 9°¢ ($2) OT + 6°S (GL) 0°r + 1°9 (SL) O'1 + 6S 6 


+ 
eo 
wy 
~ 
w 
~ 
~ 
+\ 
© 
a) 
a 


(SL) 6°O + Z°S (SZ) O'T + 8°S (SZ ) O° o'l 


+!) 
~ 
. 
w 
~ 
Ww 
~ 
~ 
+\ 
oO 
w 
nw 


($d ) 6°0 +l ($4 ) I'T + 1°¢ (sé ) 6°0 6°0 


¥(G6L ) 6°O + I" (SL) 6°O + 4%" (SL) 8°O + S$" (S£ ) 8°O + S'% 9 
(sd) B8'O + 9'E ($4) 6°O + O'% (si) 8°O + BE (S£ )8°O + 6°E S 
($4) 4°O + TE (S24) L4°O0 + G'E (SL) 24°0 + 7'E ($£)9°O *%'€ 9 . 
($2 ) 2°O + 7°? (SL) 8°0 + 9°2 (s£ ) 2°O  +* L°2 (S£)24°0 +97 € 
(Si) 8°O + 6'T (St )8°O + 0°@ (SL) 2°00 + O°@ (S£)2°O0O + V2 Zz 
(SL) 9°O ¥* 0'I ($24) 9°O + 1'1 ($S£)9°O +* 1°T (S£)9°O *1'T 1 . 
———kep7ai7aur sk epyayys sep syyaur ss FKP TI Waa : - 
0°02 O'ol om | 0°0 LSadl ! 
[eu NOILVIASG GUVGNVLS GNV NVA@H} Be 
(2) SAN 1VA NIVO LHDIGZM AGOU 2 1VRAA % 
ASNOW GIYGAH TI€I9G AHL NI (LINL)ANANTIOLOULINIYL 3 
JO AGNLS ALIDINAODONIDYVI/ALIDIXOL DINOYHD HLNOWK YNOA ALNAML oan 


g eldeL 


dnous Aep/sy/4u 0°OQ WONT LNAYAAAIG ATINVOIAINOIS = + 


a("S ) Ie F LLT ¥(€S ) OO FF ETEZ ¥CES ) Be + FEZ (96 )S*o + T'IZ G9 
4(9S ) To F 7Lt #099 ) GE + E°EZ (€S ) 9° + 8°27 (9S ) T°9 + FIZ £9 
¥("S ) 6°E + 6°9T ("S$ ) 6° + 977 (€S ) vo + $°TZ (7S ) 22 + 8°02 19 
4("G6 )9°E +¥ OAT (7S ) LE + BIZ (€S ) vo + O°? ("S$ ) 6°€ + 9°07 6S 
#(7S ) BE + H°9T ("7S ) LE + OZ (€§ ) Eo + TIT (7S ) O'o + 1°02 “Ss 
(9G ) €°E ¥ TSI (7S ) v'€ + 8°02 (€S ) O'o 8 ¥ €°02 (7§ ) B°E + E°61 Ss 
(7G ) T°E + TST (7S ) LE ¥* €°02 (7S ) €'o + 2°02 (7S ) 8°E + T6T eS 
«(79 ) CE + Loel (19 ) 6°E + T'6I (79 +) €'o + T'6I (79 ) B°€ + TBI 1s 
#(99 ) TE + HUT (99 ) S°E + 9°8T (99 ) I'o + 6°8T (19) S°E + L°LT 6” 
#($9 ) 7°E = BET (99 ) L°€ + TBI (99 ) B°E + FBT (79 ) 7G + WLT Lo 
¥($9 ) Z°€ + O'NT (S9 ) Le + TBI (79) 6°E = ZBI (99 ) LE + GTLT S* 
¥(69 ) TTC ¥ TET ($9) S°E FF GS°LI (79 ) 6E FF OLT (79) GS°E * Z°9T €% 
“($9 ) OTE + 6°21 (S9 ) €°€ + BOT (79) LE oF ECLT (79 ) vf + TOT 19 
#(69 ) 2° + LTT (69) S°E * L°9T (79 ) LE = O'OT (99 ) €°f + OST 6€ 
“(G9 ) ot ¥ CUT ($9) 7° + T°9T (99 ) 9°E = ¥ O'9T (99 ) 1'€ + O'ST Le 
¥(69 ) L°? + 6°TT ¥(S9 ) ETE + LST (79) OE GST (79 ) BZ + E'otT GE 
+($9 ) E'S F HTT (S69) OE FF HHI (79 ) TE 0 STH (79 ) 82 + HET £€ 
¥(S9 ) T° + O'TT ($9) 7° ZT (79 ) 6°2 + BET (79) 9° + TET 1€ 
¥(69 ) TUF TUT (69 ) OE =¥ O'ET (79) OT€ 38+ TET (99 ) L£° #971 62 
#(89 ) O°? + TOI (89) Ze + LTT (49) 6°% + S°ZT (899) 1S + LTT 12 
——kep7sayai— KEPT SAT Su OPT SATS KP TAH aur “Waa 
0°04 0'O! om | 0°0 1Sal 


pty) NOILVIARG GUVGNVLS UNV NVAR] 
(4) SAN TVA NIVD LHOIAM AGOd FIVNAA 
ASNOW QLIYGAH T4C99d AHL NI ( LNL)ANANTOLOULINIUL 
dO AGNLS ALIDINASONIDUVD/ALIDIXOL DINOYHD HLNOW YNOd ALNAML 


(PanusjUuods) g atqel 


dnoud Aep/4y/ su g°O WONA LNAXSoAIC ATLNVIIAINOIS = + 


(64) 9° * 6'9OT ¥CLo ) Eto FF T'EZ (Iv ) 1S + 0°02 (6€ ) L°o + L°6I 70T 
“(OS ) S'e + 9'9T ¥(L0 ) oo + BIZ (€o ) 1S + 2°02 (Io ) 1S + O'6T €0T 
(7S ) 9'o FULT Cle ) TO PU (97 )S°S + $°02 (79 ) 6°o + 1°61 101 
@S ) GS  & TLE (Le ) oy Le? (<> ) US FOI? (€% ) O'S ¥ £702 66 
+(Z$ ) Sy + BLT (8 ) 6° + 9°27 (89 ) B'o + 7°17 (7 ) 8°? + 8°02 L6 
+(1S ) $'o + O'BT (67 ) S'e + €°E2 (06 ) 8'e + 7°22 (oo ) oo + T'1Z S6 
*(7G ) 9% + OLT ¥(0S ) T°o  ¥ 7°€Z (OS ) 8°o + 9°%Z (9h )L'o + 7°17 C6 
2(CS ) Ld’? *¥ O81 (1g ) €'o FF T°EZ (OS ) T'S + LR (94 ) 9'o ¥ FIZ 16 
4(2$ ) Diy + CBI (1S ) €'o + 9°EZ (Ig ) E'S + LU (49 ) vo + 2'It- 68 
(ZS) G7 + 9° BI (7S ) 6°E = 9°EZ (Is ) €°S ¥ B°TZ (69 ) 7'e % L°1% £8 
(ZS) Ge # 9B (€6 5 9°9 % H°EZ (ig ) €°S ¥ SL (OS ) By + S'*12 $8 
1(@% 0H + 8° 8I #(€S ) O'D + 2°92 (€S ) v's + O27 (25 ) GY + Te 8 
oS) OY + HBT (ES ) SH LES (£6) $°S + 6°¢S (2S )b°o  # HTT? 18 
«(06 9 Too 6 dT 4 (8G ) O'R + 977 (€g ) €°G + L'LZ (Cs ) tie * 4°02 od 
C6) Ty + SBN (€$ ) Tp F OES 4(EG ) TSF GES (€5 ) S°4 F HI? Ld 
~(€S ) 9H + E781 (€S ) %'y + B°EZ (fs ) @°s + B°EZ (€6 ) E°v + 2°L2 gZ 
*(€S ) vr + O'BI (€6 ) €'o + 9°EZ (£5) 8° + 9°EZ (€$ ) €'% + O'%Z €/ 
(MG EY + TBI (€S ) oe + One (C5 ) 27S + GRE (ES ) E° + O'%Z iva 
(05 ) G°) + 7°BT (€S ) vio + 6°EZ (€S ) O'S + G'EZ (€5 ) U9 + BIZ 69 
(9G ) E'% + 8°21 #(€S ) BE + 0°42 (€S ) 6° + GEL (7% ) 17 + 912 Ly 
~~ Kep/sy 7 Sus ~ Kep/sy/ui Keep] 3473 ~~ Kep7sy Jdsu ~~ 3am 
0°02 o°ol om | 0'0 isal 


[co NOIJLVIAZG GUYVGNVLS UNV NV4W) 
(4) SANTVA NIVD LHOLAM AGOG A TIVWIA 
ASNOW GIUMAH T4E99d AHL NE (INL )ANANTOLOMLINIUL 
dO XGNLS ALIDINZIONIDUVI/ALIDIXOL DINOYHD HINOW BNO’ ALNAML 


(poenuiyuod) g 2x1qeL 


s(G¢ 


(OE 


. “Kep sq J du ° 
O° Od 


) 


o°0 


+! 


+! 


+ 


6°49 


dNOYwd Avp/s4/ Su O° QO WOUd LNAYddA LG 


(04 


) 


s°0 + 
$°0 + 
6°0 + 
9°O + 
s°O + 
£°0 + 
s°O + 
€°O + 
#°0 + 
9°0 + 
9°0 FF 
"°O t 
0G + 
“9 . 
7° O + 
"°0 + 
70 + 
ene) + 
£°0 + 
£°O + 
era + 
———"Kep /34 [Bu 
0°OT 


) 8 ® 
ATLNVIIAINOIS = + 
ws ¥(SL ) 8°O + 2°S (SL )9°O + 
£°S *(0L )S°O + I'S (SL) 7°00 #¥ 
L°s (SL) 8°00 + S°S ($2) 7°O0 + 
ws #($24 )S5°O + B84 (SL) %7°O +# 
z’s ($2) 24°0 *F €°S (SL ) sof 
(an 4(GZL ) L'O + @°S (SL) $°O + 
z's 4(64 )9'O + 6° (SL) S°O + 
1s “(GL ) 6°0 + 0°S (SL) %7°O #¥ 
0's ¥(S2 ) 9'O + €°S (SL) S°0O #£ 
6°S a(G6Z)$°O + 2°S (SL)6°O # 
9°¢ ¥(0L ) 9°0  ¥ @'S (S£)€°O # 
L°S (62 )9°O0 + 9°S (S42 )€°O + 
Bis 4($2.) 270 + S°S ($4) S°O  * 
9°¢ “(GZ ) £°O  * G'S (SL) 7°O + 
8's (SL) 80 + 9°S (SL) €°O + 
6's 4($4 )9°0 + 6°S (SL) 9'O + 
1s “(SZ ) 8°O + 4°S (Ss¢ )S'O +# 
€°S ($2) 8°70 + 2°S ($4 )S°O + 
07s 4(62 )9°O * 1°S (44) 9°O ¥ 
9° #($L ) 6°O * $°S ($4 )6°0 + 
urs (SL) 6°O + O'S ($4 )9°O ¢ 
= Kep7 34 / ail Kep7s4 73a 
am | 0'0 


sce) NOLIVIAAG UUVGNVLS GNV NVAK] 
(Aep/3) SANTVA NOLLUHNSNOD UOOd FIVH 


ASNOW ULduaAH 


dO AGNLS ALIDINADIONIDUVI/ALIDIXOL JINOYHD HLNORK YNOd ALNAML 


T4€99d FHL NI (LNL)ANSNIOLOMLINIGL 


6 F19eL 


nw 


Ce on = oR - °) 
co Ce C&C ODO OO OO WH TH MH 


a 


-t Oy 
ay : 


d ' ' oh oe San wa TE sae 
tS . w oe , vg. nn } i 
: dNOUD Avps3y/ su O°O WHOA LNAYAdAIG ATLNVIIAINIIS = + 
: +(€6 ) 6°O + 1°S ¥(7S ) 770) + E'4 (es ) €°O + 4'8 (€§ )€°O + 9°49 69 
F *(€5 )9°O + E'S (7S ) €°0 + 94 (es ) 80 + OF (€5 )7'O FL'°9 €9 
: “(€5 ) 2°0O + O'S (ZS )GS°O + 9°48 (es ) 4°00 + L'9 (€S )7°'O + 2°9 19 
+(€6 ) BO + E'S ¥(@7§ ) 770 + G4 (es ) S°O + L'4 (€S )7°O + 6°94 6S 
: «(£5 ) OO  # GG (7S ) €°O + L4 ¥(€S ) 770 + LY (€S ) 70 + 6°9 Ls 
HES 2) LO * S'S *(@S ) 70 + 94 ¥(€S ) 2°O + OTK (€$ )S°O + 6'% Ss 
“(ms ) OU + B'S (% ) €'O + L'9 (es ) 70 8+ hte (€¢ )€°O + L497 Cs 
: (V9 ) LO + VS (79 ) vO * Lh (€9 ) 70 + B'¥ (€9 )€°O + 9°% 1s 
“O79 ) 4°O + 2° (79 ) 7°O + 8°9 (09 ) 7°O + 64 (79 ) €°O + O'S 6% 
(HG ) $0 € 7's (€9 ) 97°O + 8°47 (79) 6°O FF T'S (79 ) ¥°O + 6°99 LY 
z (bY ) OF E'S (£9) 70 % Lt¥ 4479 ) 7'O + BF (79 )S°O + O'S So 
; (59 ) 70 + 7S (€9 ) 70 + L'4 ($9 )€°O + Lh ("99 ) €°O + 8°49 €+ 
q ($9 )S°O + O'S (9 )S°O + 2°49 ($9 )S°O + S'8 (99 ) 7°70 + 9°% 197 
($9) 7°O + 84 (£9 ) E60 +* 57% “(69 ) €°O + 5° ($9 )€°O + 6°47 6€ 
(69 ) 70 + 64 +(€9 ) °O + OF ¥(69 ) €°0 + 94 (69 ) €°O + BY" Le 
: (69 ) 770 + I'S “(€9 ) S°O FF L'9 (69 )7'O + L'4 (S9 )7'O + O0°S St 
7 “(69 )9°O0 ¥ 6°S ¥(€9 ) E°O + 6°% “(69 )9'O + 8° (69 )9°O0 ¥# 2's €€ 
($9) 70) * S°S “(€9 ) 70 + B84 ¥(69 )9°O + 8'4 (S9 )9°O + €°S T€ 
(69) L4°0 ¥ O'S 2(€9 ) 9°O + E'S ¥($9 ) 8°O + T'S (S9 )2£°0 + 9S°S 67 
(TL ) £°0 + B'S +(49_) 9°O + €°S *(1Z ) 2°0  + T'S (72) 60 + 2°9 Lz 
. ——kepy ayaa Ke pays Op SHS Kreps "wan 
0°02 0°01 rom | 0°0 LsaL 


((4) NOILVIATG GUYVGNVLS GNV NV4W) . 
: (Aeps3) SAN1VA NOILGKNSNOD UOOd FIVH 

ASNOW GIUUAH TdEI9U AHL NI (CLNL)ANANTIOLOMLINIYL 

. dO AGNLS ALIDINADONIDYVI/ALIDIXOL DINOYHD HLNOW UNOS ALNIAML 


re on ore ae 


(panu!}uoo) G a1qQey, 


£ ‘ if 


ae 


dnoud Avep/3y/4u 0°OQ HOU LNAYAATIG ATLNVIIAINOIS = + 


4(€9 ) UT * 2S (07 )9°0 + S°4 (€ ) 8°O + 9'4 (fo )9°O ++ 2°4 701 
: ("7 ) 6°O + 6°4 (00 )$°O + €'4 “(97 )S°O + U9 (€% )8°O + 9°% €or 
: #($% )6°O0 + 2°S ($7 ) 6°O + 6° (Ss? )8°O + 0°S (€9 )S°O + 84 101 

(99 ) 8°O + 2's (99 ) OTT + 6'% (So )8°O + 0°S (97 )9°0 + 0°S 66 
(77) 9°O0) + 6°4 (4) ) Vt + 84 (sv ) L°O0) + 8'4 (97 ) O°T + 0°S L6 

#(67 ) 2°0 ¥* 2°S (49 )8°O + 8°49 (S97 )$°O + 2°4 (97 )S°O + L*4 $6 

#(0S ) 8°O ¥ Z2°S (99 )9°0 + 9'% (99 )9'O0 FLY (97 ) 7°O0 + BY £6 

“(0S ) L°O0) + I'S (0S )9°O0 + 8°4% (47 )S'O *2L'4% (lo )9°0 2° 16 

«(0S ) 2°O + I'S (0S )S$°O +*5S'% (8 )S°'O + 9° (89 )S°O + 8'% 68 

#(0S )9°O0 + O'S (0S )S'O + S'¥ (87 )9'O0 +*l"4 (69 )7'0 + L'4 48 

«(0S ) ¢°O + O'S (ig )€°O + L'4 (87 )S°O + 9'% (97 )S°O + 2°% $8 

(OS ) 70 + L*% (ig )€'O +S" (8% ) 6°O + 6°4 (0S )€°0O + 2'9 £8 

+(0S ) ¥'O + 6°9 (8) )9°O0 FEY (67 )€°O ¥*5S°% (0S )€°O +*S°4 18 

#(0S ) 70 + O0°S (27§ ) 90 FLY (0S ) 70 + 84 (7§ )%7°O *FL'9 6L 

#(0S )G°'O + 6°4 (t§ ) €°O0 + G'°4 (Os ) 4°00 + L'¥ (65 )€°O@ +54 Ld 

«(0S ) 9°O + @7s (tS ) €°O + L°9 (os ) 7°O + 8° (zs ) £°0 + L4°Y SL 

“(OS )4°O + €'S (%7% ) €°O + L'4 «(0S ) S°O + 8°” (€§ ) vO FS'4 €Z 

a(1S ) oO + O'S (76 )€°O0 FG*4 “(@%S )7°O + €'% (€6 )€°O *S'% TZ 

a(@§ )9°O + T'S «(7S )€°O + O'4 “(ZG ) EO + 94 (€5 )€°O FF 9'H 69 

a(@G_) 4°0) * G'S (@% )€°O + SH (76 ) 70 + OF (€5 )t°O + 9°% 19 

~~ Kep7ay7au Ke pT SAT air KP TSHR UP TSA S a cic! ae 
0°0L oot st 0°0 Isal 


(C4) NOLLVIAGd GUVGNVLS GNV NVAW] 
(Aep/3) SAN IVA NOILUNNSNOD dOOd ATVH 
ASNOW GIUGAH 14€99@ AHL NI (INL)AINASNTIOLOULINIYL 
dO AGNLS ALIDINADONIDUVI/ALIDIXOL DINOYHD HLINOW YNOd ALNAML 


(penulquod) § a1 gel 


leet 


www. 


(Sd 


COL 


. 


Sa Se eee ee 


Oa a ee 


) 


+! 


+1 


~~ Kep/sy sur 
OO! 


anouod Avps34/4u O°G KOUA LNAWAIAIG 


L°4 (SZ ) 7°0 + 1% 
9°% {si ) 9°0 + 0°49 
9°4 (sd ) 9°O + £'°% 
oe ($4 ) $°O + 1°% 


oy #(SL ) 6°0 + O'S 
e's (SZ ) 0°90 + 2°S 
6°4 *(SZ ) 2°0 + 8°49 
B°S ($i) £°0 + C'S 
o's (si ) £°0 + a's 
6°% ($2 ) o°U + 0°S 
s’t (Si ) 9° O + 2°79 
I° 4% 2(SE ) 2°70 + YO" 
BE ($2 2 670 + off 
metas 7 RKep/ dy Su 


Gul 


[Cy NoLLVIAdO GUVUNVLS UNV NVdnW} 
(AUP /S) SHANIVA NOLTLUWNSNOD GOO SIVA 
4S00OW UPauAH PsJt 09d SNL NE 


kep ssy aul 


ATLNVIIAINDIS 
¥(7Z ) €°O + 0°99 (eZ 
(vl) €'O + 1°9 (SZ 
4(92 )S°O + 2°97 (SL 
a(7Z ) €°O + BE (Se 
(ol >) o'O + O'9 (SL 
*(72 ) 7°O + BE (SL 
¥(¥L ) 7°O + BE (SZ 
(stl) 4°00 + 6'E (SZ 
#(0L )€°O + O04 (sd 
(SL )9°O + 1°98 (cd 
¥($2 ) 9°O + OF ($2 
¥($L ) 9°0 + €°% ($2 
($d ) $°O + Bt (od 
($4) 270 4+ 94 ($2 
(SL) %7°O + 4 ($2 
*($2 ) O'1 + 1°% (od 
*(G62 9 2°0 + 6°" Cod 
($l ) 9D + O° (s/ 
($i) 2°0 + of CS 
($i ) 8°O0 me ee sd 
($f) 9'O + of ($d 
" Kep say sur 
sil 


CLINL ANANIOLOULINIGL 


9°70 


70 


0°70 


dO AGOLS ALIOINADONTDNVO/ALIDIXOL JINOWHD HINOW WnOd ALNAML 


OL o1gey 


+) 


+1 


€** Sz 
(ae €Z 
Ct’ 1Z 
C'°” 61 
1’ ra 
c°” oe | 
Tt’ €1 
0° (a 
9°y VW 
6°€ ol 
$°4 6 
“°47 8 
9°44 L 
C's 9 
€°4 S 
Ts 7 
T's t 
ts Z 
t'% t 
O°" I- 
gt c- 
Wagan 
Sal 


dnoud Aep/3y/4w 0°O HOUA INAYAJAIG ATLNVOIAINOIS = »¥ 


«(0S ) $°O + U4 (es ) 7°O0 + B't ces ) $°O + O'4 (7S ) €°0 + B°E $9 
#(9S 2 9°O FF 5°% (es ) €°O 86+ BE (fg ) £°0 + O'4 (oS ) £°O ¥* 6'E €9 
“(9S )9°O0 + 9° (7 ) 70 + U4 ¥(€5 ) €°O + be (7$ ) €°O + O0'4 19 
(96 ) L£°0) + L°4 (9S ) €°O + O'F (€6 )¢$°O + I'% (7S ) S'O + O'F 6S 
(7S ) 80 + @°S ("S$ ) 70 + £'49 ¥(€S ) S°O + 9°49 (76 ) €°O + O0'F 4s 
a(9$ )9°O + O'S (S$ )€'O + I'9 (€g ) 4°50 + E'H (76 ) oO + 24 Ss 
¥(9S )9°O + 2°49 (9S ) €'O + 24 (oS ) *'O + I'4 (7S ) €°O + I'4 €s 
2(99 ) 9°O ¥ @'4 (19 ) 7°O + B°E (99) 70 + LE (79) €°O FF Z'E 1S 
a(99 ) £°0  ¥* O'S (99) 7°O + T'4 (99) 7°O + I'h (79 ) €°O + Z'4 6% 
($9) 6°O + L*4 (99) 9°O + U4 (99) 9°0 + 1'% (79) 9'O + €'4 Lo 
($9 ) 7°O + 6°E +(S9 ) ”°O + LE ¥(99 ) €°O + “L°e (79 ) 8°0 + 0°" SY 
#(S$9 ) S°O + 99 ($9 ) £°O + 1% (99 ) $°0 + O'% (79 ) €°0 + 0° 9 
¥($9 )S°'O + €'4 (s9 )€'O + 6°€ (99 ) S'°O + BTE (79 ) €°O + 6°E 1% 
#($9 ) S°O + BE #(69 ) €°O + B'E ¥("9 ) £°0 + 9°E (9 )S°O + 1'9 6t 
(S9 )%7°O0 + 0° ($9 )€'O + 6'E ¥(09 ) 7°O0 + 9°C (v9 ) 70 + 6°E Le 
($9 ) 70 + OF (S9 ) 70 + 6'E #(99 ) 7°O0 ¥ 9°E (79) 7TT + Te Se 
(s9 ) 7°0 + 0° ($9 ) $°O + 0°" ¥(79 ) $°O + B'€ (79 ) €°O + UY €€ 
“($9 )6°O + d*4 (69) S°O *FE€'9 (99 )9°O + O'F (79) 9°0 + 24 1€ 
“($9 )9°O ¥* &'4 (s9 ) €'O + O'4 (99 )S°O + BE (79 )€°O + 6°E CY4 
a(@Z ) 8°O + 7S *(@Z ) 8°O + 94 (iL) S$°O + ¥'4 (12) 9°O0 + €t'9 LZ 
~~ Kepysy7sur Up SA7 Sie UP TSH TSU — kep7sy7 sur ~~ ~ Waa 
0°O0L o°Ot s‘t 0'0 Sal 


((4) NOILVIAGd GUYVGNVLS GNV NVGHW] 
(Aep/3) SANTVA NOILUHNSNOD GOOd ATVWad 
ASNOW GIYGAH [4990 FHL NI (LINL)ANANTOLOULINIUL 
AO KGNLS ALIDINADONIDUVI/ALIDIXOL DINOYHD HLNOW ynOd ALNAML 


(panui3uod) Of ayqel 


Ro 
pe 
dNnoud Aep/3y/4u O°Q WOUd LNAYFAAIC ATLNVOIAINOIS = + e 
“4 
+(o% ) 6°O  ¥* OF (47 ) 70 + OF (t7 )€°O ¥ 6°E (6€ )S°O + 1'% 701 : 
+(0S ) OTT 3 ¥ 4h (47 ) 70 + BE (€o )€°O + BE (If )$°O + 1°% €01 ' 
“(7S ) 6°0 + 0°S (47 )€°O + T'9 4(97 ) E°O + O'F (fy )9°O + Oe 101 
“(7S ) 6°O + 2°9 (Zo ) f°0 + T'9 (4p )S'O + 6'E (fo ) 4°50 + T'4 66 
*(7$ ) 80 + L*4 (69 ) 7'O0 + 0'4 (87 )€°O + GE (97 ) €°O + O'4 16 
“(@G ) ETT ¥ 2° (0S )€°O ¥* O0'% (0¢ )$°O0 + 0'% (77 ) 70 +F2*y $6 
4(@G ) OTT F T'S (0s )€°O + 0% (0S )€°O + 6°E (99) 7°O0 + O0°4 £6 
«(2G ) £°0 + 9" (1S ) €°O +* O'F (0S ) €°0 + 0'F (99 ) 70 + 19 16 
#(@S$ ) £°0 + L749 (Is )€°O + B°E (is )€°O + 6°E (4¢ )€°0 +07 | 68 
#(@Z ) 90 + 9H (7S )€°O0 + 0° (1S ) 770 + O0'% (67) 70 + I'9 18 
(@§ )S°O + €'% 4a(€S ) 770 + O'” (1S )7'O + I'% (0S )O°T + €'4 $8 
#(@G )S'O + E'H (fs )s°O +F Ih (€S ) "0 ¥* I'Y (67 )€°O + 0'4 €8 
#(@S )S°O +* S'% #(€S ) 90 + U4 (7% )€°O + 0°% (tS ) €°O + 6°E 18 
#(@S ) €°O =F E'8 ¥(ES ) 9°O + Tie (€s ) €°0 + OF (fS ) €°O + 6'E 6L 
4(@G ) 70 + Te (€S ) 70 + OTF (€5 ) 770 + 04 (€$ )€°O + BE LL 
4(€5 ) 9°O FF E'H +(€5 ) €°0 + T'Y #(€S ) €°O + Ie (€S ) 7'O + 6'E $e 
“(€S ) G°O + S'4 ¥(€S ) S°O + E'4 (ES ) 70 + 2% (€S ) Z°O + O'F tl 
(76 ) S°O + I'4 (€S ) €°O + BE (€S )€°O + OE (€s )€°O + 6'E WZ 
4(vG ) 90 FF E'Y (€5 )€°O + 6'E (€s )S°O0 + 0'% (C$ )£°O + GE 69 
#("G ) 9°O0 * 4H 4#(€S ) €°O + OTF *(€S )S°O + 19 ("S$ ) 27°70 + BE 19 
———kep/suyaui— ke pyayyaus— ss pz ayy 2p a waan 
O° OL o°OT Ss‘ 0°0 sal 


[("%) NOILVIASG GUVGNVLS UNV NV] 
(Aep/3) SAN IVA NOILdWMSNOD GOOS 4 TVNI4 
ASNOW GINDAN 14E99G AHL NI (1NL)INANTOLOULINIUL 
dO AGNLS ALIDINADONIDYVI/ALIDIXOL DINOYHD HLNOW UNOd ALNIML 


(penuiqzuod) Of ager 


e e 6 & ® ® e e @ 
3 dnoud Aep/3%/4u 0°Q WOU LINAYadAIG ATINVOIAINOIS = » 
(6 ) LIZ°U ¥ 719°O) = (COL :*+YDs«ST‘CLCAT° Zs THOTT = COT ~+») O6"T + CE6°O 8=6(OT +) HSL"1 + £06°0 @9HLAW % 
(6 ) 1%°O + Tt'O (Ol ) T€°O ¥ 91°0 (Ot ) v€°O + LT'G (Ol ) ce°O + 9T1°0 1p/3 adOuLan 
(6 ) ZT + £°2 (Ol) 9°O + BT (8 )9°O ¥F2Z'T (Ol )9°O + 6'T aux IILaY 
; (Ol) oO +0 (OT ) 0 + 0 (OT ) O +0 (Ol ) 0 +0 2am OOT/ IGUN 
(Ol) 0°O0 + 0°0 (Ol )0'O +¥*0°0 (6 )0°O + 0°0 (O01) 0°O + 0°0 aw / OT * sed 
(01 ) 0°0 ¥ 0°0 (Ol )0°O0 + 0°0 (6 )0°0 +0°0 (Ol ) 0°O ¥0°'0 wy /,OT * soa 
(Ol) T°O + TO (Ol) 7°70 «6+ T°0 ce ) tO + 2°0 (Ol) 1°O + 2°0 pu/, OT * uOH 
' (Ol) Bt + ZL (OT) 8°T + 0°8 (6 )Lt ++ 8h (Ol ) Z4°T + €°8 cM / OT x WAT 
e (OU) 7°O + TT (OL) 2°t oF 9'F (6 )S°O + €°% (Ol )2°t + V2 c8t/, OF XN EW 
: (Ol )0°O0 + 0°0 (Ol ) 0°O + 0°0 (6 )0°O *0°0 (Ol ) 0°O + 0°0 um / OT XN wh 
(Ot ) 46 + 1€6 (Ol ) vt = ¥* O16 (OT ) 891 + O88 (Ol ) #~ + 068 <MM/,O1 x itd 
(OT ) T°? + G°8 (OT ) 2°t + 8°6 (6 ) TT + €°6 (Ot ) T'€ + 9°OT <u / OT * 3am 


+\ 
+1 


Sz" ot (OT ) 79°0 ze Ol 47 OT * JUN 


+1 


(OT ) 2g°O + Z@T°OT (OT ) 86°0O 66°6 (Ol ) 6$°0 


(OT ) €°l + O°6E (OT ) 6°O + 0°6€ (OT ) 6°O + %'°6€ (01 ) S°O + O°6E 1P/3 JHOW 
: (Ot) €°O + €°41 (OT) 2°O + HLT (Ol) 70 * 7°ZI (Ol) S$°O + S'4I 3d HOW 
. (OT ) 1 * SY (Or ) 1 + SY (ot ) 1 + SY (Ol) t + On UN AIK 
(Ol) £4£2°O * O9'LT (COT ) OL°T F VETLT «=6(OT ) €8°O + :9B°LZT =6(COL +») ZO"L = 70°8T 1p/3 aH 
(Ol ) 6°2 + B* 4H (01) S*h Fahy (Ol) L°2) + 2°S4 (Ol) TE + 7°9H % LOH 
ep / 34 sat ——“xepyaya————s pyaar reps FT 
0°04 0°O! coma | 0°O ADOIOLVWAH 


(C4) NOILVIAAUG GUVGNVLS CNV NVAWj 

ol WaamM - SHO TVA ADSOIOLVWAH A1VA 
ASNOW GIAMAH THE99G AHL NI (INL)ANANIOLOULINIUL ¢ 
‘ JO AGNLS ALIDINSIONIDAVI/ALIDIXOL DINOWHD HLNOK YwNOd ALNAML a 


60 


Z LL eyqer s 
4 
4 
d 


dnoud Aep/34/4u Q°Q WOUd LNAYIAAIG ATINVOIAINOIS = ¢ 


(Ol ) €98°O + Z¥¥"O = (OT_-+) 669°0 + BOE°O §=—(OT ) TZT*T + L78°O) = (COT :—+D)d«ES6'1 + OIZ"I 
(Ot ) St°O + 80°0 (Ol ) 71°O + 90°0 (OT ) OZ°O + ST'O (Ol ) €€°O + 12°O 
¥(0l) S°O + €°2 (01 )9°O0 +*2Z'T (6 )9°O + 9°T (Ol) $°O + S'T 
(OT ) 0 * 0 (OT ) 0 +0 (OT ) 0 +0 (OT ) O ¥ 0 

(8 )0°O + 0°0 (OT ) 0°O + 0°0 (01 ) 0°O + 0°O (6 )0°'O +*0°0 
(8 )0°O + 0°0 (Ol) 0°0 ¥0°0 (Ol) 0°O + 0°0 (6 )0°'O + 0°0 
(8 )T'O + 0°0 (OT )0°'O + 0°O (Ol) 1T'O + 1'°O (6 )T'O + 1'°0 
(8 ) O27 + 9°S (Or ) 24°0 + 2°S (Ot ) G‘T + 2S (6 ) 8°0 + €°% 
«(8 )”'O + £°0 (Ol) 2770 + ¥°0 (Or) Z°O ¥*¢°0 (6 E zZ°O 060 69°0 
(8 )0°'O + 0°0 (Ol) 0'0 ¥ 0'0 (01) 0';O + 0°0 (6 )0°O0 + 0°0 
(OT ) 89 + OSL (Ol ) Ont + 9EL (Ot ) O9F + ELL (Ol ) €@Z = + £08 
(8 »)e€'2 FE°9 (Ol) 80 + 9°S (01) 9°T # 2°S (6 )6°O0 +* <L'4 
(OI ) @7'O + 16°6 (Ol ) 9°O0 ¥ ET'OT (OT ) ¥°O + SE'OT (OE ) OS'O + ST‘OT 
(Ol ) O'T + %°6E (Ol) vl + 8°6E (O01) 8°O + S'6E (Ol ) 8°O + 0°04 
(Ol) Z7°O ¥ O°ZI (Ol) 70 ¥ 9°LK (Ol) €°O ¥* S°LE (Ol) OF L°LT 
(Ol ) 1 + $9 (ot) 1 + 4 (cor) t + Sh (Ot) 7 + $Y 
(Ol ) SS'O * dH°LT (OT ) $9°O + 96°LT «=6—(OT +) w2°O 0+ STB «(OT +) 90°T = 26°21 
(Ol) 9°2 ¥ I'4e (Ol ) 6°) + Lt 4% (OI) 9S + LY (O01) 9°2 ¥ 6°44 

— Aep ee “ae i keep 7 au gc ee 


[("%) NOILVIASd GYVGONVLS GNV NV&H] 
67 W34M - SSN TIVA ASO'IOLVWAH A IVNAS 
ASNOW GINGAH 14€99 AHL NI CLNL)ANANTOLOULINIUL 
AO AGNLS ALIDINADONIDUVI/ALIDIXOL JINOYWHD HLNOW UNOS ALNAML 


jk Pl9el 


@9HLAW % 
Tp/3 qOHLak 
dau% JILau 

DQM OOT/ JaUN 
<um/,OT x seg 
/ OT x sO”7 
MM /,OT x YOK 
<M / OT * why] 
Wt / OL XN OW 
<M / OT XN WY 
c/s OT & Ltd 
<M / OT X 3M 
pet / OT * Iau 
1P/9 DJHOR 
3d HOW 
(Un ADH 
Ip/3 @9ou 
% Lou 


walanVuva 
ADOTOLVNAN 


f,1 


® @ @ ® 
dnoud Aep/3y4/3u 0°O WOUd LNAWAAAIG ATINVIIAINDIS = + 
(OT ) vLE°l + 256°O (OT ) 168°0 + 949°O §=(OT ) 69E°T + 106°O (OT ) OFT" + C19°0 
(OT ) OZ'O ¥ 4T'O (Ol ) E1'O ¥ T1°0 (OI ) OZ°O0 + ¥I'O (Ol ) 81°O + O1'O 
(Ol) 70 FZ'I (Ol) €'O FO'I (Ol) 4°O *2@'T (Or ) 8°O + Z'T 
(Ot ) 0 +0 (Ol ) oO + 0 (Ol ) O 7 0 (Ol ) 0 + 0 
(OT ) 0°O + 0°0 (Or )0°O0 ¥0°0 (Ol) 0°0 + 0°0 (Oot) 0°O0 + 0°0 
(OI )0°O *0°0 (Oot) TO + 0°0 (O01) 0°G + 0°0 (ot) 1°O =F 0°0 
«(Ol ) 7°70 86+ TO (Ol) 27°70 + €°0 (OI) T'O) =+ T'O (Ol) €°0 + €°O 
¥(OT ) 6°T FOOT ¥(OT ) 1°2) ¥ Y'Ol (OT) €°2 + 5°8 (OT) T°2 ¥ GL 
(Ol) 770 ¥ 2°0 (Ol) €°O0 ¥2°0 (Ol) S°O + 8°0 (Ol) 61 =F S'T 
(OT) 0°O ¥ 0°0 (OT ) 0'°0 8+ 0°0 (Ol) 0°O0 ¥0°0 (Ol ) 0°O +¥*0°0 
(Ol ) ZI + EBT (Ol ) 79€ = «B0ZI (OF ) 66€ + LOSI (Ol) 11” ¥* Lest 
(OT ) 6°T + 6°90T (Ol) €°2 = ¥ SIT (Ol )S°2 * %°6 (Ol ) ve + §°6 
(OT ) S€°O + 86°8 (OT ) SZ7°O + 4”°6 (OT ) 97°0 + €4°6 (OT ) 9€°O + LE°6 
(Ol) 9°O + 9°LE (01) 9°O + L°LE (Ol) 70 + 9°LE (Ol) 8°O ¥ 6°ZE 
(OT) 770 + TET (Ol) €°O FTL (Ol) 27°O ¥* Z7°LT (Ol) 7'O FZ'LI 
(Or) Tt + SY (OT ) t + $4 (OT ) 1 + 94 (Ol 1 + 94 
«(Ol ) 12°0 + [O°ST (OT ) 7$°O + SB°ST (OT ) 66°0 + 68°ST (OT ) 79°O + 7B°SI 
(OT) 2°1) + S*04 (Ol) vl + 9°@e (Ol) €°2 + BU (Ol) 2'T + €°%4 
——Kep/ay7ai PPB 7 IW Kp SHS UP TSH TSU 
0°04 o0°Ol sil 0°90 


S3SNOW GIUGAH 14€99G FHL NI (LNL)ANANTOLOULINIYL 


[(U) NOILVIAdd GUuVGNVLS GNV NVIW} 
Lt Waam - 


SHNTVA ADOIOLVWSAN ATVK 


JO KGNIS ALIDINADONIDYVI/ALIDIXOL JINOWHD HLNOW YNOd ALNAML 


€b e1geL 


@OHLIN % 
1p/3 qHLaW 
2du% DILAY 

29M OOT/ DUN 
<um/,OT x sed 
«4/0 * SO" 
<4a/ OT X UOW 
cM OT * UAT 
,¥/,O1 XN eH 
e4/, OT XN WI 
em /,O1 X Lid 
<um/ Ol * 3am 
,4/,01 * Dau 
1P/3 DHOW 
3d HOR 
40 ADH 
tp/3 GOH 
% LOH 


~WaTanviva 
ADOTOLVWAH 


62 


ow 


dnous Acp/3y/4u O°O WOUA LNAYAJAIG ATINVOIAINDIS = + 


(OT ) Z€S°O * 8SS°O (OT ) ZE8°0 + SILZ°O §=(OT ) $85°0 + 005°0 (OT ) 808°0 + LE9°0 @OHLAW % 
(Ot ) 60°O + 60°0 (OT ) €1°O ¥ ZT°O (OT ) O1°O + 80°0 (OT ) €1°0 + OT'O 1p/3 @OHLAW 
(Ol) 2°O «+ 9°T (OT ) 8°O + Z°T (OT) 7°O + 1'T (01 )S°O + 2't ayy dILaY 
(OT ) 0 +0 (Ot ) ou + 0 (OT ) 0 + 0 (OI ) 0 + 0 Dam OOT/ IGUN 
(O01) 0°O + 0°0 (OT ) 0°O «+ 0°90 (O01) 0°O + 0°0 (01 ) 0'0 ¥0°0 <mu/, OT x seq 
(O01) 0°O0 + 0°0 (OT ) 0°O0 + 0°0 (Ot) 0°O0 + 0°0 (OT ) 1°O «6+ 0°0 cum/ OT * SO” 
(Ot) T7O + 2°0 (OT) TO =6* T°0 (Ol) TO + 1°0 (Ol) T°O = * 1°0 (am/ OT * UOH 
*(OT ) 27°C + 69 (Ol) 24° + S'S (Ol) S°T + 9°S (Ol) Z7°T) + 64 8m / OT * WAT 
(O01) €°O0 + 9°0 (Ol) €°O ¥* ¥°0 (OT) 7°O0 + S°0 (Ol) 7'O0 =¥ 9°0 <u / OT XN en 
(Ol) 0°O + 0°0 (OT )0°O0 ¥0°0 (OT ) 0°0) «6+ :0°0 (OT ) 0°O + 0°O cu / OT ¥N WI 
(OT ) 9SE + SIZT (Ol ) $£@ + L901 (Ol ) 7st + Zot (Ol ) 782 + LL6 pus, OT ¥ Lid 
a(OT ) 7° * OE (OT ) 2°T + 1°9 (Ol) Z2°t + °9 (Ol) €°r + 6°S (U/,OT * 30M 
(Ol ) 7€°O + €9°6 (Ol ) #2°O + 49°6 (Ol ) v€°0 ¥* 6$"o (Ol ) I¥'O ¥ 79°6 cum / Or * du 
(Ol) S°O + B°4E (OT ) 4°00 + O'8E (Ol) 2°O =¥ O'8E (Ol) S°O ¥ Z°BE 1P73 HOW 
(OT ) €°O0 ¥ 9°dT (OT) 7'O ¥ SLI (Ol) €°O ¥ SLI (Ol) 770 + 9'4I 3d HOW 

(Ot ) 0 + OF (ot ) 0 + OF (Ol ) 1 + OF (OI ) 1 + On (Un ADH 

(Ol ) 95°O ¥* vI'9T (OT ) 79°0 + ES°9T (OT ) 19°O ¥* OS'9T (OT ) 79°O + “LE°9T 1p/4 dH 
(Ol ) vt + T€e (OT ) @°1 + Tey (OT) S*T + BEY (OT ) 2°t + O'%% % LOU 
repay tar ~Kep7 a4 aur ~~ kep7 37 aur ne SE waLanVaV 

0° OL o°OT ame | 0°O ADO IOLVHAL 


(CU) NOILVIAAd GYVUNVLS UNV NVAWj 
Lt WaaM - SAN TIVA ASOIOLVWAH J ITVW44 
ASNOW GIUGAH T4990 AHL NI (CLNL)ANANTIOLOULININL 
dO AGNIS ALIDINZSONIDUVI/ALIDIXOL JINOYHD HLNOW UNOA ALNAML 


hi @1gel 


soma ate 
@ 


dnoud Aep/3y/3w O°O WOUA LNAYAIAIG ATLNVOIAINOIS = + 


(OT g9S°0 (Ol @OHLAWN % 
(Oo! ‘ 60°0 (Or Tp/3 @9HLaH 
(Ol L£°0 (OI Dayz JILaY 
(ol (OT Dam OOT/ DUN 
(Ot (OT cU/,O1 * Sed 
(OI (OI c4m/, Ol x So"q 
(01 : (OI YW / OT X YON 
(ol 5 (01 cM / OT x WAT 
(01 (Ot </ OT XN eH 
(O01 (OT e44/ O01 XN WT 
(O01 (Ot ,mut/ OL X Lid 
(ol ‘ (ot <'™/,O1 X aM 
(OT ) (Ol </ Ol x Jad 
(OT (ol Tp/43 JHOW 
(Ot ; (Ol 5 3d HOW 
(O01 (OT un ADK 

) (oT ) + (01 1p/3 adH 


) + (oT ) + (Ol % LOH 


Kep/sy sui Ke p73 307 —aaTanvaivae 
0°04 0'oT ROOTOLVWAH 
[(4) NOILVIAAG GUVGNVLS GNV NV3H] 
7S Naam - SANTVA ADOVOLVWNAH FAIVH 


ASNOW GIUMAH T4€99G FHL NI (INL)ANSNTOLOULINIYL 
JO AGNIS ALIDINASONIDAVI/ALIDIXOL DJINOYHD HINOW UNO ALNAML 


SL P1gel 


dnous Aep/3y/3w O°Q WOUd LNA F4dIQ ATLINVIIAINOIS = ¢ 


(Ol ) ZEE'O + L9EO = (COL?) ~9SEO F BVETO «(OT ) 986°0 + 895°O (OT ) 905°0 + 9S7°0 @OHLGH % 
(Ol ) $0°O + S0'O (Ol ) 90°0 + 90°0 (Ol ) sT°O + 60°0 (OT ) 80°0 + 0°0 1p/4 @9HLaH 
(6 ) 70 + €'T (OT )7°O + 8°0 (Ol) 7°70 3+ 2°0 (Ol) €°O + O'T Dau% JILaY 
(Ol ) 0 + 0 (OI ) 0 +0 (Ot ) 0 + 0 (Ol ) 0 + 0 Dam OOI/ JUN 
(O01) 0°O + 0°O (O01 ) 0'O0 +¥0°'0 (Ol) 0°O + 0°0 (Ol) 0°O + 0°C ,um/,OT * Seq 
(Ol) 1°O =~+* 0°0O (Ot) T°O + 0°O (Or ) 1°O + 0°O (Ol ) 0°O0 + 0'O u/s, Ot x SO” 
(Ol) TO + 1°0 (Or) 0°O0 + 0°O (or) oo + 90°C (OT ) O'O0 + 0'0 : <M) OT x uOW 
«(OT ) 9°2 + O'OT (Ot ) ZT *+S'L (Or) L£°T + 6°8 (Ot ) T°? + 9°" M/s OT x wx) 
+(OT ) L°T + OU (Ol ) 7°0 + UT (OT ) ¢‘°O0 + Sit (Ot ) 7°90 + 6'°0 (4 /,OT XN PW 
(Ol )0°O +* 0°O (OT) 0'O +¥0°0 (OT )0°O + 0°0 (Ol) 0°O + 0°0 <4t/ OT XN WI 
(Ol ) 87S + ELLT (Ol ) @7Z + S9ET (Ol ) SO” + ZEET (Ol ) Ste + LOSI (4 / OL ¥ Lid 
«(Ol ) €°€ + 1°21 (Ol ) vl + 9°8 (O01) 6°T + 7°Ol (Ol ) 7°72 + €°8 cues Ol * DUM 
+(Ol ) O€°O + B8L°8 (OI ) 07°O + 61°6 (Or ) Z4E°O + T1°6 (Ol ) €€°O + 7E'6 ety OL * Ode 
(Ol) 2°O + T°LE (OL) S°O + 7°LE (Ol) 6°O + H'LE (O01 ) 2°O + 2°LE 1p/2 SHOW 
(Ol ) 9°O + 6'9T (Ol) Z°O =F ILI (Ol) S$°O + €°LE (01) $°O + 0°41 4d HOW 

(Or ) 1 + $4 (Oot ) 1 + SY (Or ) I + OY (ot ) 1 + $4 <4 ADH 
*(O1 ) 85°O + 68°¥T (Ol ) Iy'O + EB°ST (OT ) 7B°O + O2°ST (Ol ) 64°0 + S6°ST te/3 adi 
«(OT ) UT + €°04% (OT) Vt + €°2H (Ol) O°2 + S°%Y (Ol ) 771 + Tee % LOH 

“Kep/3y 73a ~~ Ke p 7 sy] sar — Aep/sy7 sui ~ kep/3yx 7s waLaWVuva 
0°04 ool git 0°0 ADOTOL VHA 
{(U) NOILVIASG GUVGNVLS UNV NV4W] 
7S NAIM - SEN IVA ADOIOLVNAll AIVWAd 
ASNOW CIYGAH T4E99G BNL NI (INL)ANANIOLOULINIUL 
dO AGNLS ALIDINAOONIDYVI/ALIDIXOL DINOUHD HLNOW UNOA ALNAML 
gl P1GeL 
6 e ® @ J @ oe 


65 


+ 


+\ 


+ 


dnoud Aep/2y/3u Q°Q WONd LINAUSAAIG ATLINVOIAINOIS = + 


(Ot ) 000°O + 000°O (OT ) 000° + 000°0 (6 ) ZOT*O + %€0°0 
(OT ) 00°0 ¥ 00°0 (Ot ) 00°O + 00°0 (6 ) 70°O * 10°0 
(01) 9'O Ft (6 ) 770 + 8°0 (6 )S°O +*2Z°I 
(OI ) oO ¥ 0 (01 ) 0 +0 (6 ) 0 +0 
(Ol) 0°70 + 0°0 (6 ) 0-0 «7 0°0 (6 )0°O0 +¥0°0 
(Ol) 1°O = 0°0 (6 ) TO * 1'0 (6 ) tO * T'O 
(OT ) 7°70) 6 T'O (6 )1'O +¥0°0 (6 )1'O * T'O 
(OT )€°2 + 5°6 (6 ) 81 ¥* 4°8 (6 )G°2 + LB 
(Ol) 8°0 + OTT (6 )O°T + 0°2 (6 )S°O + 6'°I 
(Ol) 0°O0 + 0°0 (6 )0°O + 0°0 (6 )0°O + 0°0 
(OT ) OZ ¥ 684 (Ol) Z@1 + ONS (6 ) 6 + OSS 
(OL) 2°2 F ETL (6 ) 12 + SOT (6 )9°% * B°OI 
(Ol ) 99°0 ¥ SZL°6 (Ol ) 14°0 ¥ 96°6 (6 ) L£@°t ¥ TE'OT 
(OT ) 24°O + £°9E (OT) 2°O + €°LE (6 )9'0 + 8°9E 
(Ol) S'O + 2°91 (Ol) 9°O + 6°91 (6 )8'O + 2°91 
(ot ) 1 + $9 (Oot ) 1 + Gb (6 )Z + $4 


+1 
Co) 
wy 
ro) 
~_ 
-_ 
oa 
~ 
ww 
N 
~ 
+! 
nN 
a 
© 
= 


(OT ) #2°O + LO°9T (Ol ) 78°0 
(Ol ) T°) + Sth (OT ) #2 + °S4 (6 ) GE + L°9% 


~~ Xep / sy 7 Sui ———KEp/sy7 sur ~~ hep [ay 7s 
o°oT s‘T 


((4%) NOILVIARG GUVGNVLS CONV NVGW) 
64 WHEM - SANTVA ADOTOLVNAH A TVW 
ASNOW GIYGAH TAED9G FHL NI (INL)SNANTOLOULINIYL 
dO AGNIS KLIDINADONIDUVI/ALIDIXOL DINOYHD HINOW YyNOd ALNAMI 


Zt eqel 


@OHLAW % 
1p/3 @OHLaw 
dadu% JILaY 

3am OO1/ IGUN 
<4/,O1 * Sea 
«Wm, OL * so” 
<umy/, Ol * UONn 
/ OT x wAy 
c-4/,OT XN EW 
cM / OT XN WT 
7 OT ¥ Lid 
U7. OT X Jum 
4/01 * Ja 

Tp/3 SHOW 

3d HOW 

<4 AW 

Tp/4 aon 

% LOH 


~BaTanvuvi 
ADO TOLVNAH 


dnoud Aep/2y/3w O°Q WOUS LINFUASAIG ATLNVOIAINODIS = + 


(6 86c °0 (Ol (Ol 790°0 (6 @OHLAW % 


(6 s0°0 (Ol (Oot _10°0 (6 1P/4 q@OHLanW 


(6 o'r (01 (01 8°0 (6 daux J1Lay 
(6 (Oo! (OT (6 3am OOT/ JHUN 
(6) (Ol (as) | (6 4/01 X Sea 
(6 ; col Cor (6 UOT * 809 
(6 (ol (oT (6 <4m/, O01  YOW 
(6 COL (01 (6 at / OLX WAT 
(6 (Ol : (OT (6 4/01 *N PW 
(6 (Ot (Ol (6 pom / OT XN WT 
(6 +(01 (01 (6 amy, OT ¥ Ld 
(6 : (01 (6 em /,O1 * OuM 
(6 ‘ (Ol (6 ym OT ¥ Oau 
#(6 4(O01 (6 1p/4 SHOW 
#(6 ' ; + (Ol 3d HOW 


(6 (Ot 9Y 94 ~uwn AW 


T= 


Pain 5 


«(6 ‘ (Or vl 9T 10°91 1p/3 YgoH 


(6 ) ot : (Ot ) + O'S% ») 1°€ one) % Lil 


Rep fay [dur ‘ Aep [34/3 Repay Pau Kp Say aur iaLaWVUVd 
0°04 oval sc 0°0 ADUTOLVHSH 


[(%) NOTLVIAGG GdaVUNVILS UNV NVA] 
o/ W4im SAUNVIVA ADOIOLVWAH A 1VW44 
ASNOW GIYUAH T4699 FHL NT (INU)ANSNMIOLOULINIGL 
dO AUNLS ALIDINADONISUVO/ALIOIXOL JINOUND HLNOW YNOA ALNAML 


SP Rw © 


“are 


gl vided 


ta ied tod tid 


dnoud Aep/3y/4ui O°O WOUA INSYAAAIG ATINVIIAINDIS = + 


(Oot (O01 @OHLAW % 
(ot (Ol 1p/4 donlan 
(O01 (OF Dayz IJILAY 
(OT (ol : 2am OOT/ IMUN 
(OT (OT (ms, OT x seg 
(OT (OT pus, OT x SO" 
(ot (ot UMN / OT X Uo 
(01 (OT Ua / OT x why 
(01 (OT 9/01 XN UN 
(OT (O01 cM) OL XN WT 
(OT (ot <u, Ol ¥ 1d 
(OT (01 <1u/, 01 ¥ Jam 
(01 (oT euMu/ O01 * Dau 
(Ol (ol 1p/3 JHOW 
(Or (ol ad HOW 


(OT (Ol + ~wn ADK 


(oT $ (Ot 7 1p/2 a9H 


(Ol )9°9 + (Ot O’L + % LOU 


Aep /4y 73 — Kep/ sy /au 


0°01 st ADO IOLVWSAH 


((4) NOILVIAAG GUYVGNVLS CNV NVA) 
SOI WaaM - SAN TVA ADOIOLVNAH A TIVH 
ASNOW GIUGAH T4O990 AHL NI (CLINL)ANANTIOLOULINIAL 
dO AGNLS ALIDINAOONIDYVI/ALIDIXOL DINOYWHD HINOK YwNOA ALNAML 


61 S1qeL 


(OT ) S$¥Z°O + €S2°0 
(OT ) 60°O + 60°0 


: (Ol )o°t + 9°% 
(OI) 0 70 

(01) 00 ¥ 0°0 
(Ot) 0°70 + 0°0 
(01) 0'O ¥0°0 


4 (OT ) 6°T + 8°Y 
. (OT ) Z°T + OI 
(OT ) 0°0 + 0°O 
col ) 78 + £94 
(Ol ) O°7% + 7°9 
(OU ) B7°t + %6'E 
(Ot ) TT + 9° LE 
: cor ) $°O + 
(OI )z + LY 
; (OL ) 249°C + BH°ET 
: (Ot ) 7°9 + OLE 


7 —Kep/sa7 air 
: 0°OL 


dnowd Aep/4y/3u O°O WOUd LNSYaIAIG ATINVOIAINOIS = + 


COT ) 986°O + 818°0 
(OT ) ST°O + ZT°O 
(OT ) 6°0 + 1°? 


(ot ) 0 + 0 

(ot ) O°O + 0'0 
(OT ) 1°0 + 0°0 
cot ) 1°oO + 0°0 
(OT ) ZT + LE 


(OT ) Z'1 + OT 
(ot ) 0°O + 0'O 
cot ) “OT + O2S 
(OT ) Zl + 9°S 
(OI ) 9€°0 + 09°83 
(ot ) 9°0 + B°LE 
(OT ) 9°90 + S°LT 
(OI ) 1 + 1" 
(Ot ) 72°O + 46*4T 


(OT ) sit + $704 


(Ot 
(OT 
(Ot 
(Or 
(OT 
(OT 
(Ot 
(OT 
cot 
(OT 
+(O1 
COT 
(O01 
cor 
(Ot 
COT 
(Oot 


col 


yy wy Vere ewe ewe we 


Aep/sy sai 
0°OT 


[(4) NOILVIARG GUVGNVLS GNV NV4N] 
SHNIVA ADOIOLVWAN A TVWSS 


SOU Waam - 


JSNOW GIYWAH J4fIST AHL NE (LNL)ANSNIOLOMLINIUL 


oe 919e"L 


JO AGNLS ALIDINADONIDYVD/ALIDIXOL DINOYHD HLNOW YNOA ALNAML 


0S7°0 + OT€°O (6 ) SOE°O + TSE'O @OHLAW % 
40°0 + S0°O (6 ) S$0°O + $0°O 1p/3 qOHLan 
s°O 6+ LT (6 )9°0 + 9° oau% DJILay 
(0) + 0 (6 )0O + 0 2am OOT/ IGUN 
0°O 6+ 0°0 (6 )0°O + 0°O <um/,OT * sea 
To) 036 0°0 (6 )0°O + 0°O. um / OT ¥ SO”a 
o°0 + 0°90 (6 ) 0°O + 0'0 <U/ OT x UOKW 
“7S + S'9 (6 )9T + 1S cM / OT X WAT 
£70 6+ TTT (6 )6°O + HT ,Wu/,O1 XN OW 
0'0 + 0°0 (6 )0°O0 ¥0°0 m7, OT ¥N WY 
41t * Te (6 ) €s + 89S 4/ Ol ¥ Ld 
S'S + OL (6 )€°2 + 56°9 <t/, OT ¥ 20M 
£2°O + S8°8 (6 ) 16°70 + I£°8 M/s OT * Juu 
6°0 + €°LE (6 )$°O + BLE tp/3 JHOW 
£0) + Lt (6 )S°O +* S*Zl 3d HOW 
z + 8” (6 )! + 14 <4 ADH 
246°O + ZE‘ST (6 ) €O'1 + OTST 1p/3 don 
wz + L710 (6 ) 9% + 6°04 % LO 
Kep/ou/ au Repay] Bul waLdWvava 
g°t 0°G ADO TIOLVNGH 


cot ) 61 
(OT ) fe 


(OT ) ¢ 


(Ol) 61 


~Kep/ dy fur 


a° Od 


+1 


+! 


+ 


anoud Aep/34/3u 0°Q WOUd INFNASAIG ATINVIIAINOIS = ¥ 


(6 )7°O + 6°T (or >a +*sg't (6 ) 6°90 ae 
(6 )€°O + 1°2 (OI) 7°70 8+ @'°2 (6 )S'O 1:Z 
(Ol ) T1°O + 9E'°O (Ol ) €1°O + SE°O (Ol ) €1°O 9€°0 
(OT ) ¥0°O + 60°0 (OT ) 90°O0 + OT'O (Ol ) $0°0 O1'O 
(OT ) 1 + Sol (Ot ) Zl + 901 (Ol ) ZI €0l 
(Ot )€’O + Z°€ (OT) €°O + Z°E (6 ) 7°0 7°€ 
(6 )S'O + €°S¢ (OI) $°O + 4°S (o ) 7°0 s°s 
(OT ) at + €8 (Ol ) Of + Ol (Ol ) 7% 76 
(Ot ) €T + LS (OT ) 7 + 9S (OT ) €6 £6 
(Or ) z + 91 (OI )e€ + 91 (OT ) Zz gt 
(OT ) 12 + Lu (OT ) TT + 9ET (OT ) 02 cel 
———kepyay sur kepyayysa ss pasar 
o°o1 s°T 0°0 


{(4) NOILVIATd GUVGNVLS GONV NV4AWj 
V1 W4aaM - SANIVA AULSIWSHD TWOINTID FIV 
ASNOW GIYWTAN THED9T AHL NI (INL)ANSNTOLOULINIYL 
AGNLS ALIDINADONIDYVI/ALISIXOL DINOYWHD WLNOW HNO! ALNAML 


te P1gel 


g019/a1V 
tp/3 ao19 
1p/3u Tia 1 
tp/3u Tid a 
Tp/3u OHS 

1p/3 @iVv 
TP/3 Oud 1 
Tp/au O1uL 
1/91 Ld9S 
Tp/4u Nong 
TP/ 38 19 


WATSHVaV 
W3H) NIT) 


70 


COT 


(OT 
(Ol 
(OT 
(ot 
COL 
Col 
Col 
(Ot 
«Ol 


(Ot 


) 


81 


vai 


ccl 


~~ “Rep /3y fun” 


0°02 


dnoud Aep/3y/3w O°OQ HONd LNANAdAIG ATINVOIAINDIS = » 


(Ol) 270 FE? (6 ) TO ¥* €°2 (OT ) 7°O =F E°? 
(01) 2°O + 9'I ( )TTO + 5'1 (Ol ) Z7‘O + 9°T 
(OT ) 91°70 + O€°O (Ot ) 90°O + 82°0 (OL ) B1°O ¥* EEO 
(Ot ) $0°O + 80°0 (Ot ) 80°O + I1°O (Ol ) £0°O ¥ 60°0 
(Ol ) SI + 06 (01) 9 + 88 (OT ) 2 + 68 
(Ol) 1'O + OTE (6 ) TO + 9'E (Ol) 10 =F 9O'E 
(OF ) 7°70) + @°S (6 )7°O + T'S (ot ) 770 + 2S 
(OV) 14 + £8 (OT ) Te + 7 (Ol ) €@ + 46 
(OL ) St + Bf (Ol ) €1 + 8 (O01) 9 + Of 
(OT) ¢ + ot (OT DE + SI (Ol ) 2% + 91 
(Ol) €1 + 9C1 (Ol ) 12 + B71 (ot) st + SET 
~~ Rep fy / Su ~——~Kep/sy7sut =x" “kep/ 347s 
o°ot sl 0°0 


(C4) NOILVIAYG GYVGNVLS CONV NV4H} 
vt WadM - SANIVA AYULSIWFHD IWOINITD DiVWad 
ASNOW GLuUAN PACIGM FHL NI (CLINI )aNANTOLOULINIAL 
JO AGNLIS ALIDINAIONIDUVD/ALIDIXOL JINOYHD HLNOW YNud ALNAML 


ccf P19el 


#019/G'1V 
Tp/2 GoD 
Tp/3w Id 1 
Ip/3u 11a a 
Tp/ au OHS 
tp/3 atv 
1p/3 oud L 
Tp/4u OTML 
T/91 1498 
Tp/3u nna 
Tp/3u n19 


ea Lanviva 
WaHD NID 


71 


anoud Aep/3y/3u QO°Q HOUT LNAYAdAIG ATINVIIAINDIS = + 


(Ol ) 770 + 4'I (Ol )Z°O + "I (Ol) 1'O + €'T (OT) 7°70 «6+ wT d019/@1V 
(Ol) €°O + €°2 (Ol) 7°O + 22 (OT ) 7°70) + 4% (Ol) €°O + €°2 1p/3 a0719 
(OL ) BU°O + BL°0 (Ol) O1'O0 + T€°O (OT ) 90°O + 82°0 (Ol ) 11°O ¥ 82°0 1p/3u lid 1 
(OL ) ¥O0°O + LuU'0 (Ol ) €0°0 + 80°0 (Ot ) 20°0 ¥ £0°0 (Ol ) $0°O + 80°0 1p/3u 1a a 
(Ol ) €4 + 91) (OT ) £4 + BOT (OT ) 91 + BIT (OT ) 41 + 90T Tp/3w 1Ond 
(Ol >) €'uU + ETE (Ol) 10 + Z'E (Ol) 1°O + €E'E (01) €°O + Z°E 1p/2 atv 
(Ob ) E°R + YS (Ol ) to + 9°S #(OT ) 170 * 2°S (01) 70 + 97°S 1p/3 Od L 
(Olt )» 9¢ + 6&4 (Ol ) Ze + 9S1 (OT ) €€ + GLI (OI ) Ile + Lyi Tp/3w OTuL 
(OF ) Of + BY (OI ) vf + OF (OT ) St + SY (Ot ) 8I + 6% T/"y 1498 
(O1 ) 1 + ol (Ol ) Z + 61 (OI )€ + 61 (Ol) 9 + 81 Tp/3w Nn@ 
(Ob ) 81 + Col (Ol ) % + 641 *(OT ) 61 + O91 (Ol ) 61 + Stl Tp/3w N19 
hep 347 Bui —Kep7 3x7 aii ———s rk epy ays pT —qWranvava 
0°04 0°01 s*t 0°0 WAH) NI19 


((4) NOILVIASG QUVGNVLS GNV NV4W) 
2¢ waam - SANTIVA AULSIWNFHD TOIINITD 3IVH 
SSNOW UIedAH T4E99@ AHL NI (INL)ANANTOLOULINIYL 
JO AGNIS ALIDINADONIDYEVI/ALIDIXOL DINOYHD HLNOW YNOA ALNAML 


€Z Flqel es 


a ar or wr oe 


; na ; 
« dnous Aep/3y/3u QO°O HOYT LNANAAAIG ATLNVIIAINOIS = + : 
, (Ol) €°O + o'l (Ol) Z°O + 6'T (Ol) 7°O) «6+ BT (Ol ) 7°70 + B°T €019/a1V . 
(Ol) 7°O + 61 (Ol) 7°70 + 61 (Ol) 7°0 + 0°% (O01) 7°70 + 0°2 1p/3 a019 5 
(Ob) VETO + vetU (Ol ) 9f°O + £2°0 (01) 71°O + €€°0 (Ol ) 22°O ~¥ 4E'O 1p/3u lid 1 . 
‘ (Ol ) 90°0 + U1°O (Ot ) SA°G + £6°0 (Ot ) $Oo°O + Ot°O (Or ) 80°O + OT°O Tp/4u rd d : 
9 (Ol ) 8 + $6 (OT) 9T + 86 (Ol) 8 + 66 (Ol ) OT + 96 Tp/8H TOHD . 
(Ol ) fou + OE (Ol) TO) + OTE (Ol) 770 «8+ OE (Ol) 7°70 + OE Tp/3 a@1v ss 
(Of ) EH + G'S (OU) 27°70 + OG (Ol) vO + 9°S (O01 ») €°0 + 9°S 1p/3 Oud L ‘ 
(OL ) ge + €¢1 (OT ) SS + vv (Ol ) 6% + Onl (OL ) 99 + BET Tp/3u O1UL 
(6) te ¥ 6S (Ol) st ¥ 8 (Ol) St ¥ 6 (Ol) 9% =F OS 1/ML 149s = 
(OL) 2 + $i (Ol) s¢ + LI (Ol) Z * Li (OE ) @ + 91 Tp/3u NAG 
q (G1 ) €1 + BCI (OL ) 0¢ + 6€T (ot) st + €€2 (Ot) £2 + 6£1 1p/44 N19 Y 
: ~~" Kep/ sy 7 sur Kep/sy/su ~~ Kep734/aii Kep/s4/ aut WaTHnVave | 
0°04 o'al a | 0°0 HaHD NI19 : 


; ((") NOTLVIASG UUVGNVLS GNV NV4HW] 

‘ 22 Naam - SANIVA AYLSIWNFHD TWWOIINIID FWA 1, 
SSNOW GIYGAN TAE99d AHL NI (LNL)ANANTGLOWLINIAL : 

AO AGNLS ALIDINADONIDUVI/ALIDIXOL DINOWHD HINOW aNOd ALNAML at 


He P19el 


dNoud Aep/34/2u O°O HOUT LNAYIAATG ATLNVIIAINDIS = 


(Ol (O01 @019/a1v 
- (OL (ol 1P/3 a019 
(Ot yO (Ol Tp/au 1a 1 
col ; LO (Ot 1p/3u 1a a 
(Ol (Ot Tp/3w OH) 
(Ot + (ot 4 1p/3 @iv 
(Ol ) @° : (Ol 1P/3 Oud L 
Ol ‘ (OI 1Pp/3w OTL 
(Ol (OT LZ T/MI 1a9S 
col (OI z gt Tp/4usNn@ 


(04 + (OT ) 9f B91 Tp/3w N19 


~~ “Kep / du fw ~~ Kep/sy7 sur Sey oad YWHLanVeVvVd | 
O° O/ avo WaHD NIT) 


((4) NOILVIAAG GUVGNVLS GNV NVAW) 
@G WadM - SANTIVA AUYLSIWEHD TVIINITD B21VH 
ASQOW (LUvAH T4099 GZHL NI CLINI )ANSNIOLOULINIGL 
AGNLS ALIDINFOONIDUVO/ALIDIXOL DINOYHD HLINOH WNCA ALNAML 


ce@ eigen 


(Ol 
(OT 
Con 


col 


tel 


oT" Kep (Sy su 


0°02 


dnoud Aep/2y/3u 0°O KONA LNANASSIG ATLNVIIAINOIS = ¥ 


(Ol 
(ot 
(01 
(Ol 
(Ol 
(01 
(Ot 
(Ot 
(ot 
(OT 
(01 


(oT 
(OT 
(oT 
(OT 
(OT 
(Ot 
(OT 
cot 
£@ (OT 


SI st 


€ + Ot cot ) 
) 


) ol + EI (OT 


g019/@1V 
1p/32 dOo19 
1p/aw Tad L 
Tp/3w 1a @ 
Tp/3w 10nd 

1P/3 av 
tp/3 Oud L 
tp/3u O1uL 
T/Al 1d9S 
tp/3w Nog 


tp/au n19 


—kepysyyau———s repay “kOp7 347 3a 


0°01 s*l 0°0O 


{("4) NOILVIAIG GUYVGNVLS GNV NV4W) 
ZS W44aM - SAN IVA AULSIWNSHD WOINTTS 4 1VW44 
aSNOW GLYdAH THE990 FHL NI (INL)ANSNTOLOULINGYL 


dO AGNLS ALIDINZOIONIDUVO/ALIDIXOL DJINOYHD HINON dicd ALNAML 


92 PIGel 


watanvivd — 
WAH) NI‘19 


PE eS 


ia halal alae 


(Ol 
(OI 
cot 
(Ol 
(O] 
Cul 
(Ot 
(Ol 
(Ol 
cul 


COL 


~- 
toa) 
Oo 
+! 
c 


) s°U + BG 
y o¢ + LUE 
) ¥¢ + €b 
4 + Bi 
a + Md 
“Rep [dy [Sur 
0°02 
tae Vee et 


JO 


e ® e e 
anoud Aep/3%/4u O°O HOUT LNAYAIAIG ATLNVIIAINOIS = + 
(Ol) 7'7O + tT (Ol) vO +F€°T (6 ZO.) 
(Ol) 70 ¥ 9°? (Ol) 6°O + 2°2 (6 nF 
(OT ) 46°O + 8E°O (Ol ) 11°O + LE°O (OL ) O10 + 
(Ol ) $0°0 ¥ 60°0 (OF ) £0°O ¥* 60°0 (Ol) €0°O + 
(OI ) I€ ¥ OHI (Ol ) B71 + 181 (Ol ) BY + 
(Ol) v'O  ¢ He (O01) S°O + €°E (6 0 + 
(Ol) 4°0 ¥ 6°S (Ol) 71 * 19 (Ol) 8°O + 
(Ot ) 62 + LT (Or ) ss + Tel (Ol ) €€ + 
(Of ) Is + IZ (Ol ) % + 9S (OT ) €2 + 
(Ol) @ + 81 (Ol) 4 + 61 (Ol) € + 
(Ol > I + oul (OT ) 8t + Tel cor zZ + 
~~ Kep/34/ au ~ Rep snag Keplauyau 

o°O1 s*t 0°0 


((") NOILViASd GUYVUNVLS GNV NVAH] 


of Ma4dmM - SAN TVA AULSIWSHD ‘IVSININ9D JIVH 
SNOW ULNUAN T4099 AHL NI (LNL)ANSNIOLGILINGYL 
AGNLS ALIDINADONIDYVI/ALIDIXOL DINOYHD HLNOW wNOd ALNAML 


2 91geL 


671 


aO19/a1V 
1p/3 @019 
1p/3w Tid 1 
Tp/3u Tra a 
1p/ 34 JOHD 

1p/3 atv 
1p/3 Oud 1 
1p/4u O11 
1/91 1490S 
Tp/3w NNd@ 


Tp/3u 919 


WALSHVUV 
W3H)D NI‘19 


76 


i iad 
* 


FF Vow 
77 
perce tes 


zt = 
at 


. 


bs Sah RE 


— la 


dnoud Aep/4y4/4ut O°O WOUS INAYBJSIA ATLNVIIAINIIS = « 


(Ot )€°O + 8B°T (6 )€°O + 6'I (01) 8°O + 1°2 (O01) 7'O + 0°% cO19/@1V a 
(Ol) 0 + 0° (6 )€°O +¥* B'T (Ol) 9°O0 F2ZL°T (Ol) €°O + 8'°I 1p/4 ao19 . 
(OL » 2O°O + SE°O (Ol ) 80°O + 6€°0 ‘Ol ) 60°O + I€°0 (OL ) 90°O + ZE°O Ip/3u ld 1 
(Ol ) 7G°O «Ff £0°O «COT ) ZOO = 60°0 (OT ) 70°O0 + L0°0 (Ol ) 20°O ¥ L0°0 Tp/3u ira a : 
(Ol ) €1 + 021 (OT ) 9% + OI (Ol ) €2 + “OT (Ol ) £2 + 121 1p/44 OHS . 
(HO) ) €°O + Git (6 )€°'O + S°€ (Ol) z2°O + €’E (Ol) 7'O + S'E 1p/3 atv = 
(Ob) 47H  # Yd (6 )S°O + €°S (Ol) 9°0 + I'S (UE) 270 + E'S 1p/4 Od 1 i 
cat ) SY + tad (Ot ) 9% + 9ST (Ol ) €€ + Wed (O05 ) 92 + Stl Tp/ su OLaL 
(Ol ) © to (Ol ) 19 4 oun (Ol ) v2 + 49 (OL) 2 + o0€ 1/1 1u9s - 
(OL) ¢ + Yt (6 )€ + 1 (Ol ) Zz * Ot (ufo) T + 91 1p/3w Nn : 
i cot yp 20 + vel (OT ) “1 + 921 (Ol) V1 + 971 (ut ) Ot + CEI Tp/3u n19 
“ ae “A Kep/3y /sar— oa ~~ Kep7sy / Sur  Kep/ sy 7 sul ~ Kkep/ sys WaLanvuve 4 
“i OL o°o) s‘t 0°0 WAH) NI19 
“ ((%) NOLLVLAGG GYVGNVLS GNV NVA] - 
r, of W44dIM - SANMIVA AYMLSIWNAHD IVIINIID A1VH4S 
i ASNOW GIUUAL T4f99G FHL NI (INL )ANANTOLOULINGIUL 
i dO KGNLS ALIDINADONIDYVO/ALIDIXOL DINOWHD HINO awd ALNAML 
' 
. gc P19eL 


(Ol ) 9€ + 221 

(6 )S + SZ 

(Ol ) € + 02 

COL ) % + oe 

any, © ep / sy /sur ares, 
0°04 


dnous Aep/3y/3u 0O°O WOUA INAUAdAIG ATLINVOIAINIIS = + 


(Ol )€°O +F+€ 
(Ol) O'T + 8°? 
(OI ) 60°O + S€°O 
(Ol ) 70°O ¥* I1°O 
(Ot ) 971 = 002 
(OT) 4°0 + O'E 
(Ol) “4°T + 9'9 
(Ol ) $4 + 711 


#(OE ) YLT + ttl 


(Ol ) 8 + @ 

(Ot ) OF + 27I 

Ke p 734 du 
o°Ol 


[(4) NOILVIAATG GQUYVINVLS GNV NV4H] 


(01) 7'O + €'T 
(OT) ¥°O + £°2 
(Ot ) Zt°O + ZE°O 
(OT ) 70°O ¥ OT'O 
(Ol ) 1€ ¥ SST 
(OT ) €°O + %°E 
(Or) 4°0 0+ 1'9 
#(Ot ) 8I + 901 
(6 ) SE + BE 
(OT )E + 02 


(Ot ) vt + BET 


“Ke psy sui 
ame | 


(Ol) 10 ¥ Ht 
(Ol) 7°00 + S*@ 
(Ob ) 20°O ¥ S€°O 
(Ol ) €0°O + 11°O 
(Ot ) 4S + €91 
(Ol ) 770 + S'E 
(O01) 9°O + 1°9 
(Ol ) 99 + 6S1 
(OT ) TE + 7% 
(Ol) 2 + €2 


(OT ) BE + by 


$O1l Hd4M - SANTVA AYLSIKAHD IWOINITD A’‘IVK 
ASNOW GINUAH T4E99d AHL NI CINL)ANANIOLOULINIAL 
dO AGNLIS ALIDINADONIDUYVO/ALIDIXOL DINOYWHD HINOW HNC ALNAML 


6% F1geL 


a019/@'1V 


1p/3 ado19 
1p/3u 11d 1 
Tp/4u 11a a 
Tp/3u ‘TOHD 
1P/3 av 
1p/3 Oud L 
Tp/3m O1uL 
T/M1 1d9S 
Tp/3w Nn@ 
Tp/3u 19 


WALANVUV 
WaH) NID 


78 


(O01 
cot 
Cus 
Cd 
CO] 
Col 
cot 
(6 

(Ot 
COL 


cul 


) 


OC 


ay 


t 


ot 


L¢ 


$cl 


“Kep/ sy faa 


0°0g 


410 


79 
morse te 


‘ 
, 
: 
: 
{ 
7 


anoyd <ep/s4/4u O°Q WON INAYAAAIG ATINVIIAINOIS = ¥ 


(Ol) €°O + 2't (OT) €°O + BT (Ol) €°O + 2Z'I €019/a1V 
(Ol )S°O + t°2 (Ot) €°O + 6'T (01) €°O + 1°2 Tp/3 019 
(Ol) B0°O + 1€°0 (Ot ) 90°O + O€°O (Ot » 90°O + GEO tp/3w Ta 1 
(Ot ) 2O0°O + 60°0 (OT ) Z0°O ++ 60°0 (OF ) €0°O + 60°0 Tp/3u id a 
(OL ) 02 + ol (Ol ) of + ZOT (Ol ) £2 + OL Tp/3u TOHD 
(Or )» 170 + 9'E (Or) 7°70 + S'E (Ol) 7°O ¥ 9°€ Tp/3 av 
(Or ) 4°O + B'S (Ot ) %°O + 7°S (oi )» €°0 + 9°S TP/3 Odd L 
(OT ) ty + 6ll (OT ) St + v1 (Ot ) BE + 611 Tp/3w OTYL 
(OT ) 9 + 62 (OL ) % 4 ty (Ol ) €l + 7€ 1/91 Laos 
(OT DE + BI (OT ) Zt + 12 (OT ) Zz + 61 1p/3u Nng 
(Ot ) 2é + €€1 (Ol ) 9» + 071 (Ol) 81 + oh] Tp/3u 019 
~~ Kep/sy fsa KU TSH [Sui ~~ Kep/ay sur WALAAVAVG 
o'Ot scl 0-0 WAH) NID 


((%) NOFLVIAUG GYVGNVLS GNV NV3H] 
SOlL Waam - S4HMIVA AYLSIWSHD IVOINIID WIVWAd 
4ASNOWN GiuYvAN T4E99E AHL NI (INL )ANANTOLONLINIUL 
AGOLS ALIDINADONIDYVO/ALIDIXOL JENOWHD HINOW YlGa ALNAML 


Of F19eL 


dnoud 4ep/3y/3u 0°O HOUT LNAYaddIG 


869 °0 
"7L7°O 
8040'S 
esl 
t1s"o 
81° T 
6°tt 


ATLNVOIAINOIS = x 

(OT ) £v0°O + 969°O =(OT +) 170°O ¥ 1IZ°0 
(Ol ) 190°O + $SZ°O =6( OT _) 650°0 + ZIE‘O 
(OT ) 00°0 + OFE'S (OL ) 8¥H"O + £87°S 
(OT ) €£1°0 + OL9°T =(OT ) LST°O + 089'1 
(OT ) £€0°O + L460°O =6( 01 +) 970'O + EES‘O 
+(O1 ) 9ET"O + BZE"T (OT ) L80°O + 664°1 
«(OL ) €°o + H°9E (Ol) S°2 + 7°2E 
= Sa Bae ita 


((4) NOILVIAad GuVGNVLS GNV NVaH 
(OOT X (LHOIaM AGOG 4/LHOIAM NVOUO 


(OT ) 720°O + 859°O0 (OI ) 890°0 + 
(Ol ) €90°O + TTE°O (OI ) Bf0°0 + 
#(9T ) 60€°O + 902°S (OI ) B€E°O + 
(Ol ) #9T°O + 9S2°T (01 ) O8T'O + 
(Ol ) 1s0°O + ZES°O 8=6( OT _) 620°0 + 
«(OT ) 460°O + OLE*T (OT ) ESt°O F 
(OI ) 2'1 + 7° bt 601 ) O'v ¥ 
Ae pay su “Kep/ 34/3 
0°04 0°O! 
£@ 34am 


SANTVA LHOIGM NVOUO AAILVIEU FIVH 


ASNOW GIUGAH T4990 BHL NI (LNL)ANUNTIOLOULINIUL 
JO AGNLS ALIDINADONIDUVO/ALIDIXOL DJINOWHD HLNOH UNOS ALNAML 


L€ PrgeL 


SUVNOD 
NaZaTdS 
YaATI 
SAANCIN 
LUVai 
NIvud 
im Agog 


“NVI 


[o 


dnowd Aep/4y4/4ut Q°Q WOUA LNAWadAIG ATLNVOISINOIS = + 


(0 ) 000°0 * ---- (GO ) 000°0 * ---- (G ) G00°O + ---- (0 ) 000°0 + ~--- SaVNO9 
(OL ) €90°O * BHE'O (OL ) 6¥0'O + TIE°O COT ) £$0°0 + 9IE'O «(OT ) Z20°O + LBZ°0 Nagas 
(OL ) 147°0 ¥ BLZS°S (OT ) TIS°O + S%H°S = (OT_-+) B9E'O + BHZ*S =(OT ) SSEO + I6I'S UFAIT 
if (OL ) Z91°O + L49H°T «(OT ) SOLO + I9E°T (OT ) EET*O + 9OE*T «(OT ) £60°O + OSE'T SASNGIM 
(Ol ) £”0'O + EL4°O =(OT ) 820°0 + SHO) =6(OT +) 990°0 + BHH°0 =(OT +) 92070 + O4%°0 LUVaH 
(OL ) 91T'O + 97B°T «=(OL_-+) ZEZT“O F COLT «= (COT +») «OLT"O + BOOT «=6(COT +) LITO + SEL*I NIvua 
(Ol ) 61 + 9° Ll? (Ol ) 6°9 + O°OE (Ol ) Te + S°Of (O1 ) 27°C + 1°62 1m Agog 
Soe ee ee pee 


(C4) NOILVIAZG GYVGNVLS ONV NVGW 
(OOT * (LHOTHM A£dOd 2/1HOTAM NVOYNO 4)] 
}? 1% Wa4M - SANMIVA LHOIGM NVOYO FZAILVIGY FIVNSA 
ASNOW GIUGAH T4€99G AHL NI (LNL)ANANIOLOULINIYI 
JO AGNLS ALIDINSOONIDUVI/ALIDIXOL DINOWUND HINOW UNO ALNAML 


r ce Fyger 


PS ee Seen * ws on MB enate pit 
2 e ® e & 6 
dnoud Aep/34/3w O°O WOU INFUIAAIG ATINVOIAINOIS = ¥ 
(Ol ) 6"1°0 * 4L6°O «(OT ) h0°O + 4L5°O0 §=<(OT ) 870°0 + E8S°O0 (OT ) T¥0°O + 685°0 SdVNO9 
(OL ) 790°O + ZOE°O §=(OT ) SZ0'0 + 9HZ°O) = (COT_:+Y)« LEO"O + SHZ"O = (OT_:*+YD:s« G9O"O + 197°0 Naga1dS 
(Ol ) ZEE°O + 299°S = (OT +) «TE9"O + 97Z7"S = (OL +») S970 + SLH°S = (COT —+») OF "0 + SSH'S UIAI1 
*#(Ol ) 671'O * 206°T (OT ) 6ST°O F E99°T (OT ) OvT'O + S9L°T §=6(OT +) ZET'O + S69°1 SAANGIM 
»(6 ) %70°O * 9SS$°O (OT ) 0S0°0 + 06"°0 (OT ) 610°0 * SZ7S°O =(OT_) EE0'O + L64°0 Laval 
a(OL ) COLO + LZ9E*T (OT ) 660°O + ZOZ*T =6(01 +) OOT'O + SIZ*T = (OT_-+») GET"O + LIZ°T NIVUd 
+(Ol ) Z°€ = OVE (Ol) °€ ¥ L°O% (Ol) 1°€ =F T'O4 (Ol ) oe ¥* L'6E im AqGo@ 
~ Kep7 ays KEPT SYS RP TSH TS ep/ sy 7am —NVdGO 
0°04 o0'Ol "1 ha) 


{(4) NOILVIA3G GYVGNVLS GNV NVaK 
[O01 * (LNOITaM AGdO@ 3/1H9IaM NVDYO 3)] 
7S WIAM - SN IVA LHOIaM NVOUNO ZATLVITaN AIVH 
ASNOW GIYGAH [4€99G AHL NI (1NL)ANAMTIOLOULINIUL 
JO AGNLS ALIDINADONIDUVI/ALIDIXOL DINOUHD HINOW YNOd ALNAML 


€€ 1qeL 


dnows 4ep/3y4/3u 0°O WONd LNAUaIAIG 


(45a) 
786° 
OLc°T 
6t7°O 
Ter T 


O°"t 


(O ) 000°0 ¥ ---- (O ) 000°0 + 
(OT ) 280°O *¥ ECTE'O (OT ) O11'O + 
(OT ) SECO + CEES (OT ) 17$°O + 
(Ol ) 8S0°O + ZEET (Ot ) 2£4t°O + 
(Ol ) S€0°O ¥ O%F'O «(OT +) 940°0 + 
(Ol ) O€T'O * LES*T «(OF ) 88Z°0 + 
(OT ) 2°2 + §°7E (01) 0°9 = #¥ 
Kep7 sy au Ae p7 sy 7 su 
0'Ot am | 


{(4%) NOLTLVIASU GYVGNVLIS ONV NVaK 
(OO * (LHOLaM AGOG 4/1LHOLaM NVOVO 
Z¢ MWaaM - SANTVA LHOIAM NVOYO AZAILV1Ee ATVRSS 
ASQOWN GINGAH THEI9M AHL NI (LNL)ANFNTOLOULINIUL 
dO AGALS ALIDINFIONIOUVI/ALIDIXOL DJINOYHD HLNOK HNO ALNAML 


ye OLgeL 


4) 


ATINVIIAINOIS = + 


(O ) 000°0O + ---- SAVNO9 
(Ol ) 8$6°O + 0E°O Naa1dS 
COT ) 182°O + 090°S ugar 
(O1 ) 8Z1°O ¥ LSET SAINCIM 
(OL ) 770°O + S%H°0 LuvaH 
(OT ) 8S1°O + 6%S"1 Nivud 
(Or ) 7° + OE lm x4a0@ 
Kp] 347 sur NVI 
0°0 
¥ » 


Cog) 
cu 


dnous Aep/34/3u 0°Q WONA INAYAdAIG ATLNVIIAINOIIS 


(ty ) €$0°O (14 (Ct? 690°0 SdvNnod 
¥(7% 8L7°0 ¥(1Y (74 R76°0 N3a1dS 
Cee 908°0 CLE (ee Cstt YaAI 
(€47] est'o C19 (Ct o£7°O SAANGIM 


(@ “O1'O Cty + (24 oct’o LUuva 


(@7 ) %7T°O (ty ) + (t ) 621°O Nivad 


(@7 ) O°” (1 ) + (ty ) €°S + lm AGOd 


0°OT s"T 0°O 


{(4) NOILVIAZG GUVGNVLS GNV NVaH 
(OOT * (1HOIAM AGOG 3/LHOIAM NVOYO 4)] 
SO} Wa3M - SUNIVA 1LHOIGM NVONO AATLVTay AIVH 
ASNOHK GIUGAH 14€99G AHL NI (INL )ANANTOLOULINIUL 
dO AGNLS ALIDINADONIDUVI/ALIDIXOL DJINOWHD HLINOWK UNOd ALNAML 


Se P1gel 


a acheees| mea eniaene — oT 
ir 
4 
b 
i 
y 
kr 
Fe 
P 


3 


dnoud Aep/3y/3u QO°OQ HOU LNFYIATIG ATLNVIIAINDIS = + 


(O ) 000°0 + ---- (0 ) 000°0 + ----~ (0 ) 000°0 + ---- (0 ) 000°0 + ---- SAVNO9 
(47 ) 919°O + 864°O «= (9% +) ESL°O F BZL°O-— (OY +) T¥S*T + ySO'T §=6—(BE +) 1LL°0 + $58°0 Naa ds 
(v7 ) L08‘°O + BES"S (97 ) $69°O + 8EB"Y (8€ ) Z246'T + B65°S (8€ ) 008°O + OvI's uaALT 

(8% ) £”7°O + 79S'°T (27 ) 861T°O + SSE°T (07 ) O6€°O + 927°T (8€ ) EZEO + CyH'T SASNCIY 
(8% ) 960°0 + %7S°O0 3=(L” ) 960°O + 0870 (O07 ) 860°0 + OfS°O (BE ) 660°O + B24°O LUVaH 

(89 ) T7Z°O + L7S°T ¥(Ly ) O9T°O F L6Z*T) = (0% +) TZZ*O + SIHT «(BE +) TEZO + CENT NIVad 
¥(89 ) B'o + T'EE (4) ) S*? + B°8E (09 ) S°S + $°9E (8€ ) 6° + S°9E im 4a0d 
~—xepyayyaa— ep Sa aa ROB TSR KU TSA Sur ~ RVSEO 

0°02 o'or s°T 0°0 


((#) NOILVIA9@ GUVGNVLS GNV NVaH 
: {OOT © (1NOIaM AGOd 3/LHOIAM NVODYO 4)] 
- SOU WHamM - SAN IVA LHOIGM NVOYO ZAILVIRY FIVNG4 
., ASNOW GIYGAH 14€99€ 3HL NI (LNL)ANANTOLOULINIUL 
AO AGNLS ALIDINFDONIDUVI/ALIDIXOL DINOUHD HLNOK YNOd ALNAML 


9€ F1qey 


aan) e @ @ 9 e @ ‘@ 7) ® 


y Dd > 8 ® D ® 
dnoud Aep/34/3u 0°OQ HOUS LNANAIAIG ATINVOIAINOIS = + 
(Ol ) €70°O * 9%77°O— (OE_-:+Y)«LZTO°O F VETO = (OT.:*+YD?:s«dTZO"O + LEZT'O =— (COT.:*D:«s«Onw TOO + ~OFZ'O SaVNO9 
(OT ) €70°0 + LOT’O (OT ) “10°O + €60°0 (OT ) 910°O + 760°0 (OT ) 610°0 + TOTO Naa1ds 
«(Ol ) 891°O + 996°T (OT ) SIZ°O F BTB*T ¥(OT +) EL2Z°O + SESE) «=6(COT +) ELI'O + TILT UAAIT 
(OT ) Z20°0 * $09°O (Ol ) ZS0°O + 685°O (OT ) 860°O0 + $09°O (OT ) 290°0 + S¥S‘0 SAANCIM 
(OT ) $10°O + EBT'O (Ol ) 8I0°O + EZT°O (OT ) 610°O + O8T'O (OT ) 810°O + ZLT°O LUVaH 
(Ot ) 170°O + TZ"°0 (OT ) 810°O + $24°0 (Ol ) 210°O + 82%°0 (OT ) 070°O + %87'0O Nivud 
(OT ) L°T + 9° 4E (OT ) O'v + 6°E€E x(Ol ) €'9 + ¥°9€ (O' ) S°2 + 7°7E im kd0Og 
——Xkep 73473 keep 347 3a ep/3y / su ——kepy3qya —Hvauo 
0°0L o°Ool st 0°0 
[C4) NOILVIAAG GUYVGNVLS GNV NVAW] 
4t@ WIaM - (3) SAN IVA LHSIAM NVOUO Z1VN 
ASNOW GIUNGAH 14€99d AHL NI (1INL)ANSNTIOLOULINIUL 
JO AGNLS ALIDINADONIDUVI/ALIDIXOL JINOWHD HINOH UuNOd ALNGML 
Ze erger 
el 
[oo 


+ 2 R_1, & en ee re a” Pres : oe ws : Sat a 


F 


. 


‘ee 


yoo —__ 


' dnow) Aep/3y/3u 0°O WONS LNAYFAdIG ATINVIIAINOIS = + 
(0 ) 000°0 + ---- (0 ) 000°O + ---- (0 ) 000°0 + ---- (0 ) 000°0 + ---- SaVNO9 “ 
} (OT ) 10°O + 960°0 (OT) 710°O * 760°D = (OT_ +»): IG"G * 960°G = COT_ +»: 900°0 + €80°O Naa1dS ts 
(Ol) 6¥T°O ¥ BZS°T «(COT +) 95770 F BI9TT «(OL ) BIT'O F C6S*T (OT ) Tyt'O + LOS"T Yaar 7 
. (Ol ) 770'0 + 10%°0 (OT ) 9S0°0 ¥ 90¥"O (OT ) 02070 + S6E"O =—(OT_-) 9%O°O + €6€°0O SAANGIN is 
i (Ol) 110°0 ¥ 6ZT°O. = (OT_:+»):«9TO7O F SET"O §=(COT +) 600°0 * SET°O §=6(OT ) 210°0 + LEO LUVaH i. 
, (Ov ) 810°0 + 66%°0 (Ol ) “t0°O + 10S°0 (OT ) 2T10°O * 984%°0 (OT ) €10°0 + Z0S°0 NIVUGd " 
" (Ol) 6°T + HL? (OT ) 6'% * O°O€ (OT) T°E + S‘OE (OT ) 7°2 + 1°62 im 4008 
‘ TE a eaeae bt «———- ———xep73y73ar_— <a —WW5io 
: z SI : 


: {(4) NOILVIAdd GYVGNVLS CGNV NV4AW] 
,, 2¢@ naam - (4) SANIVA LH9I9M NVOYO A 1IVNaA ve 
¥ ASNOW GIUWAH TIE99d AHL NI (INL )ANANIOLOULINIUL : 
JO AGNLS ALIDINADONIDUVI/ALISDIXOL DINOYWHD HLINOW uNnOd ALNAML : 


Be elgel 


£0Z7°0 = (OT_:+»):«*TI0"0 
Bolo (Or ) 710°0 
Z€0'Z «(Ol +) E9E°O * SET*Z = =( OT +) 9610 
$89°O (Ot ) 7£0°0 + $49°0 §=(OT ) 990°0 
00Z°0 (Ol ) 720°O + 66T°O =O ) 120°0 


anoud Aep/24/2u 0°O HOYT INAUIddIG ATLNVIIAINOIS = « 


€ez°0 (OT ) v10°O 


+) 


zez "0 (Or ) €10°0 


+ 


860°O (ot ) #z0°O 


+ 
+ 


ered at) (OT ) 610°O 
897°0 


+| 


L61°@ (Ot 
940°0 


+ 


£02°O (OT 


+ 


) 
) 
11z°O =6COT_) 9T0°O 
) 
) 


06%°0 (Ol ) €20'0 * 68%"0 «(01 _) L10°0 + SBY°O = (OT) ZE0'O 
(OF) 2°€  ¥ L°0H (Ol) Ue * 104 (OT ) ve 
——kepy 373 ep ir ——"xepy 3973 
0°OT s*l 0°0 


{(4%) NOILVIAdd GUVGNVLS ONV NV3W) 
ZS Naam - (3) SANTVA LHOIAM NVOUO ATIVAN 
ASNOW GIMUAH Ta€I9G AHL NI (1N1L)3N3NIOLOULINIUL 
dO KGNLS ALIDINAIONIDUVI/ALIDIXOL JINOYUHD HINOW YNOA ALNAML 


6€ F1qeL 


SQVNO9 


Naads 


YaATT 


SAANQGIN 


Luval 


NIvud 


im AdO@ 


NV3UO 


88 


Ps 


dNOud Aep/3y/su O°O WOUS LNAWASAIG ATLNVDIAINSIS = + 


’ (0 ) 000‘°0 + ---- (0 ) 000°0 ¥ ---- (0 ) 000°0 + ---- (0 ) 000°0 + -~-- SaVNO9 

. (Ol ) $10°O ¥ T1°O (OT ) 970°O ¥ 1OT°O §=6(OT ) €40°O + ZTT"O = (OT_:+)«C10"O + 660°0 Naa1dS 

,: (OL ) Z7ZZ7°O ¥ 1S8°T (OT ) 9ZT°O ¥ TEL*T (OT ) 6EZ°O + 9L9°T = (COT :-+») FTO F E99'T YZA1T 

Pp (OT ) OFO'O + $S7°O (OT ) SEO'O + EEH*O =(OT ) LY0°O + HZH"O = (OT_—+) S900 + S4H°O SAANGIN 

(Ol ) 110°O * BYT'O «(O01 ) Z10°O ¥ 9ET*O §=(OT 9 600°0 + S¥T°O §=6(OT ) 410° + 94T°O Luvau 

; (Ol } §70°O + £467°O + =©(OT ) Z10°O * 467°O = (O1_:+») «OSO'O + ELH"O = (OT_-+) 610°0 + 664'0 NIVUd 

(Ol ) €°o + 9°%E (OI ) 2°? «+ S°@E (Ot ) O°9 + OVE (OI) 7°E€ + 6'ZE 1m AGO 

. ——keeyayyau ss Kepyayyaut———kepyayyaa pays NO 

0°04 o'Ol Ss" 0°0 


y [(4) NOILVIASG GHYVGNVLS GNV NV4W) 
7S WHIM - (3) SAMIVA LHOIAM NVONO FA IVNad 


a JSNOW QlYGAH 1J€D9G GHL NI (INL)ANANTOLOULINIYL 

n, HO KGNLIS ALIDINADONIDUVI/ALIDIXOL JINOYHD HLNOW uNOd ALNAML 
. Oy P19eL 

B, 

4 

g 

4 


@ 
© 
@ 
@ 
e 
@ 
. 
s 
od 
@ 


dnoud Aep/34/3u 0°OQ WOU LNAYFSAIG ATINVOIAINOIS = + 


(€4 ) £70°O ¥ LOT°O) = (Z@_-~+Y)«EZO"O F GOZO) (TH ) ZZO'O * TIZ"O = (Z@_—+YD:«OOLO"O + LOZ*O SGVNO9 
: (€4 ) 6€7°0 + LIZ°O 4 #(Z% ) 160°O + O9T'O ¥( Ih ) 9ETO + COTO 8 (Z% ) SLEO + SEE'O Naa1dS 
(6€ ) S8”°O * IZO°Z = (LE +) EVE'O + 696°T) = (LE +») 99770 + VIO*Z = (EE_—+») «GSO + L60°% UaALT 
; (€4 ) 101°O * E7LZ°O }=(Z@ +») «S800 + 60L°O) = (Ie +) 180°0 + 962°O) = (%@H +) EIT*O + ZTL°O SAANCIW 

(€% ) 9Z0°O + 807°O =—(Z@"_—+») SEDO + OZZ"0.— (I ) 800 + L4HZ°O) = (Z@” +?) BEO'O + ZEZ"O Luvaul 
; (€> ) S€O°O + LL”°O) «(7% +) 7Z0'O F 18%°O) = Te ) L20°O * BHO = (7 _—+) ~ OLO'O + 764°0 NIvua 
; x(€o ) OE = + THE (to ) O'> «+ TLE (lo ) I'o + 6°8E (ty ») ES + TBE Im kao@ 


: ((4) NOILVIAUG GUVGNVLS ONV NVAW] 
: COI Naam - (3) SANIVA LHOIAM NVOUNO ATVR 
ASNOW GINMGAH 14€99 FHL NI (LNL)ANSNTOLOWLINIYL 
dO AGNLS ALIDINSDONIDUVI/ALIDIXOL DINOYHD HINOW UNOS ALNAML 


ly P19el 


IB Sete te tn tecte Ae oo. oes | of pay, ; 
e. Le 5 Sh See A Pars tn is . Pes es = a2 " ‘ K : * 4 “ 
« 
a “4 
_ ox 
an 7 
. | 
‘ a 
: 
j dhoud Avps3y/su O°O WONA LNAWAAAIG ATLNVOIAINDIS = + 
(O ) 000°0 + ---- (O ) 600°O + ---- (0 ) 000‘0 + ---- (0 ) 000°0O + ---- SQVNO9 ‘ 
L: (249 ) 891°O0 * 7S7°O }=6(9% ) 90E°O + 7BZ°O)— (OH +) Tl4S°O + H9E'O =—(BE ) 997°O + LOEO Naa1ds 
: (vy ) CTE°O + SEB'T (9% ) O9Z°O + L9BI (8€ ) SO9°O + STO'Z (BE ) E87‘°O + BSB'T uaalt 
2 (87 ) 090°0 + OTS'O (4" ) @40°O + 1%5°0 (Ov ) €60°O + Z7S°0 (8€ ) €60°O + 17s O SABNGIY 
: (87 ) €€0°O * BLI°O (Ly ) TE0°O * VBI'O) =6(0H ) 1€0°O + T61°O §=(8E ) 670°0 + O6I°0O Laval 
=(8% ) TEO'O + 96"°O) +(2% ) ¥Z0'O + 96H'0 (0” ) 0€0°O * 90S5°0 (8€ ) £70°O + 11S6°0 NIVUud 
s(89 ) 8h FEE (Le) Sto + BBE (OF) SS FS'VE (BE) bY F SE Lm Agog 
r ——Kepyayyaur Keepy sy du Fhe pa py 3K aa ——WNV5a0 
re 0°02 0°01 am | 0°0 i 
[(%) NOLPLVIASG GUYVUNVLS UNV NV4Wj = 
sOL WadM - (4) SIN IVA LHOIGM NVONO 4 1VHaA ah 
4SHOW UIGWAH J4EI9d BNL NI (LN1L)ANANTOLOULINIYL ae 


dO AUNLS ALIDINADONIDYVI/ALIESIXOL DJINOWHD HLNOW YNOI ALNGML 


o Zh P1gel . 


Table 43 


Twenty-Four Month Chronic Toxtcity/Carcinogenicity Study of 
Trinitrotoluene (TNT) in the B6C3F1 Hybrid Mouse. e 


Statistical Evaluation of Histopathological Lesions for the 
12-24 Month MS/SD and Terminal Sacrificed Females 


DOSE (mg/kg/day) 


eo; 
020 145 10.0 10.0 
KIDNEYS = LEUKEMIA/MALIGNANT LYMPHOMA 

PRESENT 5(9.2%) 11(20.4%) 8( 14.8%) 10(18.5%) = 
ABSENT 49 43 46 44 e 
SPLEEN = LEUKEMIA/MALIGNANT LYMPHOMA : 

PRESENT 9(16.7%) 15(27.8%) 17(31.5%) 21*(38.9%) 2 
ABSENT 45 39 37 33 e| 
LIVER = ADENOMAZCARCINOMA : 

PRESENT 5(9.2%) 11(¢20.4%) 8(14.8%) 10(18.5%) 
ABSENT 49 43 46 44 - 
ol 

* P< .01 
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, APPENDIX 1A 
ANALYSIS OF THE TNT TEST ARTICLE 


SCOPE 


1.1 The procedure describes the analysis of the TNT test article for 


purity. 
1.2 This method is recommended for use only by experienced analysts fami- 
jar with Hiah Performance Liquid Chromatoaraphy (HPLC) or under close en 


supervision of such qualified person. 


INTERFERENCES 


2.1 Solvents, reacents, qlassware and other sample processing hardware may 
yeild discrete artifacts and/or elevated baselines causing misinter- 
pretation of chromatoarams. All -of these materials must be shown to be 6 
free from interferences under the conditions of the analysis by running ” 
method bland. ne 


EQUIPMENT 


3.1 Higher Performance Liquid Chromatography 
* constant flow, isocratic pumping system 


* reverse phase column, 10 u - 3.9 mm x 30 cm u-Bondpak Cyg— column ° 


* ultraviolet detector capable of monitoring A = 254 nm 


* strip chart recorder and electronic intearator capable of measuring 
peak areas and performina an internal standard calculation 


REAGENTS 


4.1 Benzophenone, an internal standard, Aldrich Chemical Company (Purity 99°.) 
4.2 Methanol, Acetronitrile, and Water HPLC Grade or equivalent on 


4.3. Standard Army Reference Material (S.A.R.M.) 2,4,6-TNT, Supplied by sponsor 
(purity 99.8 ) 


CALIBRATION 


5.1 Calibration standards were prepared from stock solutions containing 
200 wg TNT, and benzophenone per mj acetonitrile so as to bracket 
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the working ranae of the chromatoaraphic system. These concentrations 
were: 2 pa/ml, 10 yg/ml, 20 ug/m), and 40 yg/ml. 


5.2 A constant injection volume of 10 yl was employed for all measurements. 


5.3 In order to determine the precision of the HPLC system, a series of 6 
replicate injections of the 20 ua/ml solution were made. 


5.4 Retention times should remain relatively constant (within + 5% day to. 
day) with TNT being 5.1 minutes, and benzophenone 8.2 minutes under 
the specified conditions. If the retention times are not within + 5%, 
supervisSina chemist should be informed prior to the analysis and cor- 
rective actions should be taken. 


QUALITY CONTROL 


6.1 Before processing any samples, the analyst should demonstrate through 
the analysis of a blank that al] glassware and reacents are interfer- 
ence free. 


6.2 Ina typical sample set, a minimum of one blank and five samples will 
be analyzed. 


6.3 The analyst will follow each step in an analytical protocol without 
deviation or improvisions in order to accurately assess the perfor- 
mance of the method. Prior to making any chanaes in the procedure, 
analyst will consult the supervisina chemist and the supervisina 
chemist and Q.A. officer will review and approve all the changes. 


SAMPLE PREPARATION 


7.1 The test article will be spread on a sheet of paper, and five samples 
will be taken from different areas. Each sample shall have a weight of 
~150 mg. The samples will be collected in amber vials and stored at 
refrigerator temperatures in the dark until analysis. 


7.2 A portion of the sample (100 ma) will be weighed and transferred to a 
100 ml volumetric flask. The internal standard will be added and it 
will be added and it will be diluted to volume. It wil} be further 
diluted to a concentration of 20 ya/ml and analyzed by high performance 
liquid chromatography. 


7.3 If the sample is not analyzed immediately it will be stored at refrig- 
erator teriperatures in the desk. 
HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) 


8.1 Each sample was analyzed by reverse phase HPLC using the conditions 
described below: Column 2.9 mr x 30.0 cm p-Bondpak Cys; Solvent 
System, mentanol:water (70° :307, v/v). Flow Rate, 1.0 ml/min; 
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Detection, UV at 254 nm; Sensitivity, 0.1 AUFS. The retention times 
of TNT and benzophenone were 5.1 and 8.2 minutes, respectively. The 
limit of detection was 2 ug TNT/ml acetonitrile and is defined as 5x 
the background noise. The representative chromatogram is Figure 1A.1. 


8.2 The chromatographic system was calibrated daily with a minimum of two 
injections of our standard representative of chromatographic range. 
8.3 An injection volume of 10.0 ul was used for each sample. If the peak 
area exceed the linear range of a sample it was diluted and reanalyzed. 
CALCULATTORS 
9.1 Determine the concentration of TNT using the formula: 
% TNT in Sample = (Ax) (Wis) x D x 100 
(Fx) Ais (Ws) 
where 
Ax = Area (X) where x is TNT 
Ais = Area (internal standard) 
cy Area (X) x weight (is) 
Area (is) xX weight (hx 
Wis = Weight of the internal standard 
Ws = Weight of the sample 
D = The dilution factor 
Wx = Wt of component x is TNT 
9.2 The results should be reported in percent TNT in the sample. Where 


100 


replicate samples are analyzed, all data should be reported. All 
results were recorded in standard IITRI logbooks and these plus 
chromatoarams and data tapes were retained in the Chemistry Division 
Q.A. files. 
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Figure IA,1 Chromatograrm of TNT (1) benzophenone (2) standard, 20 ug/ml 
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APPENDIX 1B 
ANALYSIS OF TNT IN DIETS 


SCOPE AND APPLICATION 


1.1 This method covers the determination of TNT in diets from the 0.0005% to 
0.1% level. 


1.2 The sensitivity of this method is dependent on the level of inter- 
ferences present in the samples, rather than the instrumental limitations. 


1.3. This method is recommended for use only by experienced analysts familiar 
with High Performance Liquid Chromatography (HPLC) or under close super- 
vision of such qualified persons. 


SUMMARY OF THE METHOD 


2.1 A weighed quantity of the sample was stirred with 50 ml of acetonitrile 
for 30 minutes. The suspension was filtered through a porous glass 
filter and the filtrate was transferred with washings to a volumetric 
flask. Benzophenone, the internal standard was added to the filtrate or 
a portion, thereof and this solution was diluted to its final volume. 
The samples were analyzed using reverse phase high performance liquid 
chromatography. Each was eluted on 3.9 mm x 30.0 cm u-Bondapak Cig 
column with methanol:water (70%:30%) and the eluant was monitored with 
an ultraviolet absorption detector at A = 254 nm. 


INTERFERENCES 


3.1 Solvents, reagents, glassware, and other sample processing hardware may 
yield discrete artifacts and/or elevated baselines causing misinter- 
pretation of chromatograms. All of these materials must be shown to be 
free from interferences under the conditions of the analysis by running 
method blanks. 

3.2 Interferences coextracted from the samples will vary considerably from 
source to source, depending on the type of animal feed used in the study. 


MATERIALS 


4.1 Erlenmeyer flasks, 125 ml. 


4.2 Filtering apparatus, vacuum flask, 125 ml; fritted glass filters, 
‘porosity M, ASTM 10-20 microns. 
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EQUIPMENT oS 
5.1 Mettler Grammatic Analytical Balance, No. 1-910 . 
e 5.2 Corning Hot Plate Stirrers, BC 351 : 
5.3 Buchi Evaporator, Mode] R 
5.4 Sample Clarification Kit, Organic (Water's Associates) 
5.5 Higher Performance Liquid Chromatography 
@ * constant flow, isocratic pumping system 
* reverse phase column, 10 py - 3.9 mm x 30 cm w-Bondapak Cag column 
* ultraviolet detector capable of monitoring A = 254 nm 
* strip chart recorder and electronic integrator capable of measuring 
e peak areas and performing an internal standard calibration. : 
REAGENTS od 
6.1 Benzophenone, an internal standard, Aldrich Chemical Company (Purity 99%) 2 
< 6.2 Methanol, Acetonitrile, and water, HPLC Grade or equivalent e 
6.3 S.A.R.M. 2,4,6-TNT, Supplied by sponsor (Purity 99.8%) 
CALIBRATION a 
© 7.1. Calibration standards were prepared from stock solutions containing Ae 
200 ug TNT, and benzopheone per ml acetonitrile so as to bracket ay 
the working range of the chromatographic system. These concentrations ae 
were: 0.5 wg/n)l, 2 ug/ml, 10 ug/ml, 20 ug/ml, and 40 ug/ml. 
7.2 A constant injection volume of 10 1 was employed for all measurements. : 
¢} % 


7.3 In order to determine the precision of the HPLC system, a series of 6 ee 
replicate injections of the 20 pg/ml solution were made. 


7.4 Retention times should remain relatively constant (within +5% day to 
day) with TNT being 5.1 minutes, and benzophenone 8.2 minutes under the 
specified conditions. If the retention times are not within +5%, super- 

© vising chemist should be informed prior to the analysis and corrective 
actions should be taken. 


QUALITY CONTROL 


8.1 


8.2 


8.3 


8.4 


8.5 


SAMPLE COLLECTION 


9.1 
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Before processing any samples, the analyst should demonstrate through 
the analysis of a blank that all glassware and reagents are interfer- 
ence free. Each time a set of samples is extracted or there is a 
change in reagents, a method blank should be processed as a safeguard 
against laboratory contamination. 


Standard quality assurance practices were used with this method. A | 
minimum of six replicate spiked samples were analyzed to validate 
the accuracy of the method. If doubt should arise concerning the 
identity of the peak on a chromatogram, confirmatory techniques 

such as mass spectrometry should be used. 


In a typical sample set, a minimum of one blank and scheduled samples 
will be analyzed. A control sample will be prepared by adding a known 
concentration of TNT to the sample. The concentration will be in the 
working range of chromatographic system as determined by calibration 
experiment. 


The analyst will follow each step in an analytical protocol without 
deviation or improvisions in order to accurately assess the perfor- 
mance of the method. Prior to making any changes in the procedure, 
analyst will consult the supervising chemist and the supervising 
chemist and the Q.A. officer will review and approve all the changes. 


The typical analysis will consist of the following samples, one blank 
sample, 6 diet samples as is, 3 feed samples spiked for recovery 
determination at the diet concentration. 


Samples are collected and stored prior to analysis according to 
SOP 81 sample collection (TNT and RDX diet samples). 


SAMPLE EXTRACTION 


10.1 The appropriate amount of sample is weighed into a 125 ml) Erlenmeyer j 
flask using standard operating procedures. The sample amount for the -- 
@ diet mixture is ten grams. Approximately 50 mls of acetonitrile is 
added to the flask and it is stoppered. The sample is extracted by 
stirring for 30 minutes only at room temperature. 


10.2 Following extraction, the sample was filtered through a medium porosity 
fritted glass filter. In this operation the extraction mixture was 
e swirled to form a uniform suspension and immediately poured into the a, 
glass funnel. A stirring rod was used to drain the last drop of liquid a 
from the flask. ee 


10.3 The extraction flask was rinsed with three portions of acetonitrile of 
approximately three mls each and the rinses are poured into the funnel. oe 
The vacuur is reapplied and the washing process is completed. ee 


10.4 The filtrate is transferred via a short-stem funnel into a volumetric 
flask. The filtering flask is rinsed three times, with approximately 
5 ml portions of acetonitrile and the rinses are added to the volumetric oy 
flask. The size of the volumetric flask and the subsequent treatment re 


e of the sample depend on the initial TNT concentration in the sample. ee 
s The dilution for various sample levels is shown in Table 1B.1. Diet . 
Samples will be diluted to a volume that places them in the working range 
of the chromatographic system. 
10.5 An aliquot (approximately 10 ml) is filtered using a Water's Organic 
Sample Clarification Kit using 0.5 um filter. The sample is now ready 
for analysis for HPLC. 
@ 
TABLE 18.1. DILUTION SCHEME FOR TNT DIET SAMPLES 
Diet Extract Extract Final 
Level Volume Diluted Benzophenone (IS) Volume ee 
ba (x) (m1) (m1) Added (m1) — 
0.0005 100 < 1 ml 50 ug/m) 100 | 
0.0050 100 -- 1 ml 500 ug/ml 100 
- 0.010 100 -- 1 ml 1000 yg/m) 100 
0.050 100 10 1 ml 500 ug/ml 25 
0.100 100 10 1 ml 1000 wg/m) - 50 
& 
\ 
@ 


STORAGE OF SAMPLES 
“V1.7 AL samples including diet and blank feed will be stored in the dark 
at refrigerator temperatures. ad 


11.2 If the sample preparation procedure is stopped at any point during the 


working day, the samples should be stored in stoppered vessels in the 
dark at refrigerator temperatures. 


11.3 Samples that are ready for HPLC analysis will be stored in the ee 
at refrigerator temperatures. bd 


11.4 TNT and benzophenone standards and all standard solutions will be 
stored in the dark at refrigerator temperatures. 


HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) 


) 
12.1 Each sample was analyzed by reverse phase HFLC using the 
conditions described below: Column, 3.9 mm x 30.0 cm 
pBondapak C,,3 Solvent System, Methanol:Water (70%:30%, v/v); 
Flow Rate, 1:Oml/min; Dection,UV at 254 nm. The retention 
times of TNT and benzophenone were 5.1 and 8.2 minutes ei 


respectively. The limit of detection wns 0.2 pr TNT/ml 
acetonitrile and is defined as 5x the background noise. The 
representative chromatogram is Figure’ IB.1. For levels at and 
below 0.005% TNT, the chromatographic conditions have been 
changed. The eluting solvent in these cases is Methanol:Water 
(60%:40%, v/v) at a flow rate of 1.5 ml/min. & 


12.2 The chromatographic system was calibrated daily with a minimun 
of two injections of one standard representative of the 
chromatographic range.- os 

12.3 An injection volume of 10.0 wl was used for each sample e 
except at or below the 0.005% level them 25.0 yl was used. 

Each injection at the 0.000% level was followed by 100n1 

of acetonitrile to speed along the long retaining impurities. 
If the peak area exceeds the linear range of a sample it was”) 
diluted and reanalyzed. 


12.4 For the diets at and below the 0.005% level the retention 


times are 4.6 and 9.9 minutes for TNT and benzophenone 
respectively. 


12.5 Following the completion of an analysis or set of analyses 
a gradient going from intial solvent to 100% methanol in 15 mi On 
will be used to elute nonpolar compounds from the column. . 
Elution at 100% methanol will be continued for at least one hou * 
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CALCULATIONS 


13.1 Determine the concentration of TNT using the formula: ae 


(Ax)(Wis) x D x 100 


% TINT in Sample = Fx) Ais (Ws 


Area (X) where x is TNT 
Ais = Area (internal standard) 

Fy Ares (x) x_weight (is) 
Area (is) x weight (Wx) : 
a Wis = Weight of the internal standard ~ 
Ws = Weight of the sample : 


The dilution factor 
Wx = Wt of component x is TNT 


oOo 
iT) 


The results should be reported in percent TNT in the sample. Where 
replicate saniples are analyzed, a1 data should be reported. All 
results are recorded in standard IITRI logbooks and these plus 
chromatocrams and data tapes are retained in the Chemistry Division 
Q.A. files. 


SAFETY 


14.1 Safety regulations will be followed at all times especially with regard 

to the handling of toxic materials. When the diet samples are being am 

€ handled, a lab coat and gloves will be appropriate attire. When ‘e 
solutions or extracts are being handled, a lab coat and gloves should : _ 
be worn when there is the chance of direct contact with these materials. 
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APPENDIX IC 
ANALYSIS OF TNT IN DIET PREMIXES 


SCOPE AND APPLICATION 


1.1 This method covers the determination of TNT in diet premixes at 10% and 
50% level. 


1.2 The sensitivity of this method is usually dependent on the level of inter- 
ferences present in the samples, rather than the instrumental limitations. 


This method is recommended for use only by experienced analysts familiar 
with High Performance Liquid Chromatography (HPLC) or under close super- 
vision of such qualified persons. 


SUMMARY OF THE METHOD 


2.1 A weighed quantity of the premix was stirred with 50 mi of acetonitrile 
for 30 minutes. The suspension was filtered through a porous glass filter 
and the filtrate was transferred with washings to a volumetric flask. 
Benzophenone, the internal standard was added to the filtrate or a portion, 
thereof and this solution was diluted to its final volume. The samples 
were analyzed using reverse phase high performance liquid chromatography. 
Each was eluted on 3.9 mm x 30.0 cm u-Bondapak Cyg column with methanol: 
water (70%:30%) and the eluant was monitored with an ultraviolet 
absorption detector at = 254 nm. 


INTERFERENCES 


3.1 Solvents, reagents, glassware, and other sample processing hardware may 
yield discrete artifacts and/or elevated baselines causing misinter- 
pretation of chromatograms. All of these materials must be shown to be 
free from interferences under the conditions of the analysis by running 
method blanks. 


Interferences coextracted from the samples will vary considerably from 
source to source, depending on the type of animal feed used in the study. 


MATERIALS 


4.1 Erlenmeyer flasks, 125 ml. 


4.2 Filtering apparatus, vacuum flask, 125 ml; fritted glass filters, 
porosity M, ASTM 106-20 microns. 


EQUIPMENT 


5.1 Mettler Grammatic Analytical Balance, No. 1-910 

5.2 Corning Hot Plate Stirrers, BC 351 

5.3 Buchi Evaporator, Model R 

5.4 Sample Clarification Kit, Organic (Water's Associates) 

5.5 Higher Performance Liquid Chromatography 
* constant flow, isocratic pumping system 
* reverse phase column, 10 p - 3.9 mm x 30 cm y-Bondapak C;, column 
* ultraviolet detector capable of monitoring A = 254 nm 


*« strip chart recorder and electronic integrator capable of measuring 
peak areas and performing an internal standard calculation. 


REAGENTS 


6.1 Benzopherone, an internal standard, Aldrich Chemical Company (Purity 99%) 
6.2 Methanol, Acetonitrile, and Water, HPLC Grade or equivalent 


6.3 S.A.R.M. 2,4,6-TNT, Supplied by sponsor (Purity 99.8%) 


CALIBRATION 


7.1 Calibration standards were prepared from stock solutions containing 
200 wg TNT, and benzophenone per ml acetonitrile so as to bracket the 
working range of the chromatographic system. These concentrations were: 
2 ug/ml, 10 ug/ml, 20 g/ml, and 40 pg/ml. 


A constant injection volume of 10 pl was employed for all measurements. 


In order to determine the precision of the HPLC system, a series of 6 
replicate injections of the 20 ug/ml solution were made. 


Retention times should remain relatively constant (within +5% day to day) 
with TNT being 5.1 minutes, and benzophenone 8.2 minutes under the 
specified conditions. If the retention times are not within +5%, the 
supervising chemist should be informed prior to the analysis and 
corrective actions should be taken. 


C) 


QUALITY CONTROL 


8.1 


8.2 


8.3 


8.4 


8.5 


Before processing any samples, the analyst should demonstrate through the 
analysis of a blank that all glassware and reagents are interference 
free. Each time a set of samples is extracted or there is a change in 
reagents, a method blank should be processed as a safeguard against 
laboratory contamination. 


Standard quality assurance practices were used with this method. A 
minimum of six replicate spiked samples were analyzed to validate the 
accuracy of the method. If doubt should arise concerning the identity 
of the peak on a chromatogram, confirmatory techniques such as mass 
spectrometry should be used. 


In a typical sample set, a minimum of one blank and scheduled samples 
will be analyzed. A control sample will be prepared by adding a known 
concentration of TNT to the sample. The concentration will be in the 
working range of chromatographic system as determined by calibration 
experiments. 


The analyst will follow each step in an analytical protocol without 
deviation or improvisions in order to accurately assess the performance 
of the method. Prior to making any changes in the procedure, analyst 
will consult the supervising chemist and the supervising chemist and 
the QA officer will review and approve a]) the changes. 


The typical analysis will consist of the following samples shown in the 
diagram, one blank sample, 6 premix samples as is, 3 spiked samples. 


Blank 
Sample 


Three Premix Three Premax 


Samples Samples 
Anzluzed Analyzed 
As 18 As 14 


1 me Original 
Extract 
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® 
si SAMPLE COLLECTION 2 
~: 9.1 Samples are collected and stored prior to analysis according to SOP 81 : 
; Sample Collection and Storage (TNT and RDX Premix). : 
@ 


SAMPLE EXTRACTION 


10.1 The appropriate amount of sample is weighed into a 125 ml Erlenmeyer flask 
using standard operating procedures. The sample amount for both the : 
10 percent and 50 percent premix is one gram. Approximately 50 mis of e 
acetonitrile is added to the flask and it is stoppered. The sample is 
extracted by stirring for only 30 minutes at room temperature. 


10.2 Following extraction, the sample was filtered through a medium porosity 
fritted glass filter. In this operation the extraction mixture was 
swirled to form a uniform suspension and immediately poured into the 
glass funnel. A stirring rod was used to drain the last drop of liquid of 
from the flask. ‘ 


10.3 The extraction flask was rinsed with three portions of acetonitrile of 
approximately five mls each and the rinse is poured into the funnel. 
The vacuum is reapplied and the washing process is completed. 


10.4 The filtrate is transferred via a short-stem funnel into a volumetric on 
flask. The filtering flask is rinsed three times, with approximately 
5 ml portions of acetonitrile and the rinses are added to the volumetric 
: flask. The size of the volumetric flask and the subsequent treatment of 
ee the sample depend on the initial TNT concentration in the sample. The 
dilution for samples is shown in Table IC.1. 


10.5 An aliquot (approximately 10 ml) is filtered using a Water's Organic 
Sample Clarification Kit using 0.5 um filter. The sample is now ready 
for analysis for HPLC. 


TABLE IC.1. DILUTION SCHEME FOR SAMPLE EXTRACTS 
Premix Concentration 10% 50% 7 


Original Extract Volume 100 ml 500 ml 


Secondary Dilution 1 mi extract plus 1 ml | 1 ml extract plus 1 ml I.S. <4 
1.8. to volume of 50 ml to volume of 50 ml with © 
with acetonitrile acetonitrile 


I.S. solution concentration is 1000 g/ml. 


2. In the case of a sample analyzed by the method of standard addition 1 m1 of 
5 C the original extract was diluted with 50 ml acetonitrile, and 1 ml of the @ 
o : extract added to 1 ml of the spiking solution of known concentration wes = 
diluted with acetonitrile as above. = 
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STORAGE OF SAMPLES - 


11.1 All samples including premixes and blank feed will be stored in the dark 
at refrigerator temperatures. 

11.2 If the sample preparation procedure is stopped at any point during the 
working day, the samples should be stored in stoppered vessels in the 
dark at refrigerator temperatures. 


11.3 Samples that are ready for HPLC analysis will be stored in the dark at 
refrigerator temperatures. ee 


11.4 TNT and benzophenone standards and all standard solutions will be stored 
in the dark at refrigerator temperatures. 


BIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) 


12.1 Each sample was analyzed by reverse phase HPLC using the conditions 
described below: Column, 3.9 mm x 30.0 cm u-Bondapak Cie; Solvent 
System, methanol:water (70%:30%, v/v); Flow Rate, 1.0 ml/min; 
Detection, UV at 254 nm; Sensitivity, 0.1 AUFS. The retention times of 
TNT and benzophenone were 5.1 and 8.2 minutes, respectively. The limit 7 
of detection was 2 ug TNT/ml acetonitrile and is defined as 5x the _- 
background noise. The representative chromatogram is Figure !C.1. = 


12.2 The chromatographic system was calibrated daily with a minimum of two a 
injections of one standard representative of chromatographic range. a8 


12.3. An injection volume of 10.0 p21 was used for each sample. If the peak a 
area exceed the linear range of a sample it was diluted and reanalyzed. “ 


12.4 Following the completion of ar. analysis or set of analyses, a gradient 
going from initial solvent conditions to 100% methanol in 15 minutes 
will be used to elute polar compounds from the column. Elution at 100% 
methanol will be continued for at least 1 hour. 


CALCULATIONS 


13.1 Determine the concentration of TNT using the formula: 


ae oe _ (Ax)(Wis) x D x 100 os 
% TNT in Sample = Fx) Ais (Ws xy 


Area (x) where x is TNT 
Ais = Area (internal standard) os 


Fee Area (X) x weight (is) 
Area (is) x weight (Wx 


> 
x 
nl 


@ 

J 

ee: : 
oe 

Wis = Weight of the internal standard A 

Ws = Weight of the sample 

: D = The dilution factor ; 
Wx = Wt of component x is TNT oi 

13.2 The results should be reported in percent TNT in the sample. Where : 

replicate samples are analyzed, all data should be reported. All results e 

were recorded in standard IITRI logbooks and these plus chromatograms RK 

and data tapes were retained in the Chemistry Division Q.A. files. - 


SAFETY 


14.1 Safety regulations will be followed at all times especially with regard 
to the handling of toxic materials. When the premix samples are being : 
handied, a lab coat, gloves, and a mask will be appropriate attire. og 
When solutions or extracts are being handled, a lab coat and gloves 
should be worn when there is the chance of direct contact with these . 
materials. =) 
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Figure 1C.1. Chromatogram of TNT (1) benzophenone (2) standard, 20 ug/ml 7 
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APPENDIX ID 


SAMPLE COLLECTION AND STORAGE 
(TNT AND/OR RDX PREMIX SAMPLES) 


Scope 


1.1 This procedure covers the collection and storage of TNT and RDX 
premix samples prior to analysis. 


Materials and Equipment 


2.1 Small scoop 
2.2 Powder funnel 
2.3 Amber vials with plastic screw cap 


Sample Collection 


3.1 Personnel of the Life Sciences Division will inform the supervising 
chemist and the analyst when they receive TNT or RDX premixes. The analyst 
will collect 6 samples from the Velostat bag container, one from each of four corners 


and two from the middle. At least 5.0 gram quantities of premix will be 


collected in order to permit the extraction and analysis steps to be per- 
formed in duplicate. All samples will be identified according to the 
Chemistry Division identification system. All detailed information will 
be placed in the sample identification logbook immediately. . 


The sampling procedure for the premix will be performed as follows: 
One sample is removed from the center of the storage bag with a sma)) 
scoop which will permit the removal of a 5.0g quantity. The second 
sample will also be removed from the center of the container in the same 
manner as the first sample but at a deeper level. 


x 
& 
ae 
oa 
wr a 
After center sampling, the surface of the premix is restored by leveling and : 
four additional samples will be removed with a small scoop from each of the 
four corners of the bag at gradually increasing depths by lifting the oo 
corners of the bag. The 6 samples will be labeled and placed in amber vials pe 
with plastic screw caps. The label will contain Date Sampled, Sample 
Number, Premix Identification, Lot Number and Sampled by Initials. 
Sample Storage - 
4.1 All samples will be stored at refrigerator temperatures in the 
dark prior to analysis. This includes feed that will be used for blanks 
and control samples. Every three months (from manufacturing date) feed 
will be changed. This manufacturing date will be supplied by Life Science aig 
Transmittal Record . Ne 
5.1 Transmitted record will be completed by responsible personnel. ony 


A copy of Test Article Premix (T.A.P.) and/or T.A.P. Sample Transmittal 
(or custody) record is attached (Figure 1D.1). 


Sample Disposal 


6.1 Samples or parts of samples will be returned to the Safety 
Officer for disposal. 
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FIGURE 1D.1 ~ 
TEST ARTICLE PREMIX (T.A.P.) AND/OR T.A.P. SAMPLE TRANSMITTAL - 
(OR CUSTODY) RECORD “J 
2 
Project No. - Study No(s). T.A.P. ‘ 
Lot No. T.A.P. Prepared (K.0.P.) Date/By: 
Intended Concentration: % Quantity (kg): 5002 Lot No.: 3 
Logbook No./Page No. Storage Conditions of T.A.P. (K.0.P.): . 
T.A.P. Received (L.S.R.) Date/By: Logbook No./Page No.: ek 
Storage Conditions of T.A.P. in L.S.R.: 
T.A.P, SAMPLING AND ANALYSIS we! 
T.A.P. Sampted Date/By: Logbook No./Page No.: “ 
Witnessed By/Date: Storage Conditions of T.A.P. Sample by Chemistry . 
Personnel: . - 
Extraction Performed By/Date: Logbook No./Page No.: 
Analysis Performed By/Date: Logbook No./Page No.: 
Data Reviewed & Approved By/Date: a 
Analytical Report Prepared By/Date: Checked By/Date: : 
Quality Assurance Check By/Date: : 
Analytical Report Received (L.S.R. Supervisor) By/Date: 
T.A.P. First Used Byv/Date: T.A.P. Last Used By/Date: 
Excess T.A.P. Submitted to K.0.P. Personnel for Disposal by Burning By/Date: ee 
Quantity (kg) = 
Excess T.A.P. Received By/Date: “4 
ce 
Key “e 
K.0.P. = Kinasbury Ordinance Plant, La Porte, Ih. 
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APPENDIX J} 
5002 CERTIFICATION PROFILE/ANALYSIS 
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Certified 
Rodent 
Chow’ 
#5002 


Ceniheo Rogen Chow is a controlled 
constant nutnen! rodent aie! recommenced 
for tle cycle feeaing of rats, mice and 
hamsters A sampie of this product has 
been assayed to’ certain environmertai 
contaminants Maximum diet contro! is 
actveved by pre-anatysis monitoring of key 
auinents and cenain coniaminaing 
substances Diet control heips minimize 
variabies In research silucies 


Guaranteed Analysis 
Crude protein, mun 

Cruce tat min 

Crude fiber, max 

Asn max 2 Ep ks 
Addec minerale max 


Certification Profile 

Bases on anatysis of a compcsite sam De, 
each package contains no! more tnan 
these Maximum concent’anons of tne 
following subsiarces 
Hoavy 

Metals 

Arsenic 

Caamum 

Lead 1$ ppm 
Mercury , 2pp7 
Aflatoxin 10 S25 
Chlorinated Hydrocarbons and PCB 
Aisin Cs 
Delann os 
Enann O§ 
Heprachior 

Hepiacnior Epoxde 

Lndane 

Cniorgane 

ODT Re'a'ec Sunsiances 

PoB 

Organorhosph..tes 

Thime! 

Orazinon 


200% 
45% 
60% 
8 0% 


28% 


Maximum 
Concentration 
10 p95 

5 eOom 


"Bases o wes mg ecet s-2yss MO™ ET 


5 pom 
5 ppm 
$ oom 
5 pon 
§ ppm 
Soon 
S ppm 


Disuttator. 
Meiny! Parathion 
Malatnion 
Paratnion 


Tatmon 


Drugs and Estrogens — This produc: is 
manutaciured in a piant wnere antiovotics 
anc synthetic estrogens are sinctly 
pronibres Routine monuoring for over a 
decace nas not shown any celectabie 
leve's of these sudsiances No drugs or 
syninetic est‘ogens are permimed in 
manutactunng storage or warehous1¢ to 
avoid any contaminanon of Lad Chows 
Gets 


Other Contaminants — Hf additional 
coniaminants assays afe needec tnese 
can be obtained by ofdenng such ana.yses 
prior to manufacture. Cos! of tnese 
adoniona! assays wil! be chargec based on 
current anaiyses rates at time of assay 


ingredients: 

Ground extruded com. sSoybear mea’ 
G’Ound cal groats Cvec See! burt wreat 
germ mea fisn mea’ Stewes O7ed yeast 
cenycrated a”a'ta mea’ cane mo:asses 
Cres mix procucis mea anc bone mea! 
wheal micaungs anima! fa: preserves win 
BHA ca'tiu™ carbonate dicaicium 
prcsohate sa% anima! ive: mea’ caic:um 
ocale. viiain Biz sudpiement. me:mionine 
hydroxy anaiogue calcium. Calcium 
paniomenaie, choline chionde, fo.c acid, 
adatiav:in supplement. thiamin. niacin. 
Pyndox:ne hycrochionde, ferrous su‘ate, 
viiamin A seoplement. D acivatec anima! 
seo’ vi'amur E suppiement, iron oxide, 
margarous oxide cca carboraie. 
ceoppe’ ox:de zINC Oxice 


Chemical Composition’ 
Nutrients”* 
Protein % 
Argane % 
Cystine % 
Gycine % 
Hs:.gine % 
Isoleucine % 
Levane % 
Lysine % 
Merm:cwne % 
Pnevy.a anne % 
Tnreor.ne % 
Inyctssnan % 
Vane % 


Fat® 

Fiber % 

TON % 

NFE (by aiMererce) %~" 
Gross Energy KCa ‘gt 
Ash > 

Catciur % 
Pnosphorus % 
Potassium % 
Magnesiut % 

Sooum % 

Cnorine % 

Fiuorine. pot 

Iron. pom 

Zinc. ppm 

Manganese. ppm 
Copper. pprn 

Copatt. ppm . 

lodine, ppm 

Vitamins 

Carolene. ppm 
Menadione (addec) pom 
Thiamin, pom 
R.botiann. ppm 
Niacin. pom , . 
Paniothenc Acs pom 
Cnoline pom x100 
Fone Acia ppm 
Pyridoxine ppm 
Biotin. pom 

5.12. megb 

Viiamun A, Uigm 
Viamin D Wigm 
A'pna-locopheroi. IU 1b 
Ascorbic Acid. mg/gm 


Feeding Directions 

Feed ad libitum to rodents Pienty of fresh, 
clean wate’ should be availabie to the 
animals at ali umes 


Rats — Acut ‘ats will eat 12 to 15 g'ans 
of diet pe: Cay Feeders in rat cages 
snould be oes:gnec to hold two 10 three 
Gays Supply of feed at one time 


Mice — Adult mice will ea! 4 to § grams o! 
pelleted ravon daily Some of tne iarger 
strains may ea! as much as 8 grams per 
Cay per anima! Feed snou'd be avaadie 
on a free choice Sas's in wire feecers 
above the fioor of the cage 


Hamsters — Adults wil! ea! 10-14 grams 
per day 


Se ct e7 Comoro Of Aaa mg poems vares Bayes wt CMe accom 
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LABORATORY REPORT 
Page 1 of 2 paces 


#9166 


P.O. #16092 
Sample received 


Chicago, Tilinois 60616 June 9, 1982 
e {TEI-14080) Rodent Chow #5002 - March 24-8226 
Result in ppm * Methos 
Kitrate Nitrogen 19.0 7.030 
© Nitrite Nitronen 0.24 7.030 
Mercury < 0.05 25.303 
Arsenic 0.014 JAOAC 60.813 
Cacnii ur. < 0.05 25.02¢ 
e Lead 0.61 25.058 
Penicillin < 10 Snel? & Snell, 
Colorimetric Methods 
of Analysis 
Vol IVAAA, p. 221 
© BHT < 1.0 JBOAC 60,505 
BHA < 1.0 JAOAC 60,505 
Total Estrogen not detected 39.000 
Chlortetracycline to be reported at a Vater - 
¢ date 
Aflatoxin 6; < 0.005 26.003 
fflatoxin E; 0.01 - 0.02 26.003 
Aflatoxin C, < 0.005 26.093 
« Aflatoxin 62 < 0.095 4 26.002 
Lieldrin < 0.001 25.000 
! Endrin < 0.001 29.000 
Aldrin < 0.001 29.009 
° Heptachlor Epoxide < 0.091" 29.099 
< 0.001 29.006 


BHC 
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IIT Research Institute 
10 West 35th Street 
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(TEI-14080) Rodent Chow #5002 - Harch 24-8226 


Lindane 

DDT Tota} 
hethoxychlor 
Chlordane 

Nirex 

Toxaphene 
Strobane 

HCh 

PCE 
Polychlorinated Dioxins 
Parathion 

Nethy? Parathion 
Enthion 
Carbophenothion 
Valathion 

konne] 

Viazinorn 
Disulfeton 
Phorate 


Result in ppm 


0.00) 
0.001 
0.001 
0.001 
0.00) 
0.001 
0.00) 
0.09) 
0.00) 
0.00E 
0.001 
0.001 
0.001 
0.001 
0.001 
0.091 
0.00) 
0.00) 
< 0.001 


A A A A 


A 


A A AK A AAAA AAA A 


#916E 


P.O. #16092 


Semple received 
June 9, 1982 


* Method 


29.000 
29.000 
29.009 
29.000 
29.000 
29.000 
29.000 
29.000 
29.000 
28.128 
29.000 
29.000 
29.000 
29.000 
29.009 
29.009 
29.000 
29.009 
29.000 


*0fficial Methods of Analysis of the Assocfation of Official 


Analytical Chenists. 
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APPENDIX III 


TE! ANALYTICAL CHEMISTRY METHODS 
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. ANALYTICAL PROCEDURES USED BY TE! ANALYTICAL, INC. PARK RIDGE, IL 

z TO ANALYZE PURINA CERTIFIED RODENT CHOW NO. 5002 FOR IMPURITIES 

Limit of e 

Procedure Detectabliity References if 

Chliortnated Pesticide Screen 10 ppb A.0.A.C. 29.000 

- Phosphated Pesticide Screen 50 ppb A.0.A.C. 29.000 i 

-- Polychlorinated Biphenyts (PCBs) 100 ppb A.0O.A.C. 29.000 

m Hexa-, hepta-, octachlorodibenzo-p-dioxin <100 ppb A.O.A.C. 28.128 @ 


Heavy Metals 


i Arsenic 1.0 ppb J.A.0.A.C. 60.813 “s 
Pe Cadium 10 ppb A.0.A.C. 25.026 ty 
Lead 10 ppb A.0.A.C. 25.058 . 
: Mercury <1 ppb A.0.A.C. 25.103 . 
ma Nitrates <1.0 ppm A.0.A.C. 7.030 3 
Nitrites <1.0 ppm A.0O.A.C. 7.030 2 
Af latoxins 2.0 ppb A.0.A.C. 26.003 
Peniclllin <2.0 ppm Snell and Snell, 
Coiorimetric Methods 
of Analysis Vol IV i, 
: AAA, po. 221 Of 
Chtortetracycline 10.0 ppm Snell and Snell, = 
ce Colorimetric Methods 
- of Analysts Vol IV 
= AAA, po. 184 
- Butylated hydroxytoluene 1.0 ppm J.A.0.A.C. 60.505 
Butylated hydroxyanisole 1.0 ppm J.A.O.A.C. 60.505 OF 
EStrocenss °F ° 5 ee ai i A.0.A.C. 39.000 2 
A.O.A.C. - Official methods of analysis of the Association of Official ms 
Analytical Chemists. 
@ 
Ob 
@ 
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1.  QUMMARY 


This study was conducted to evaluate the toxicity of the munitions 
compound trinftrototune (TNT; CAS Reg. No. 118-96-7) In B6C3F1 
hybrid mlce when administered tn thelr diet for four weeks. 
Groups of 10 mice per sex recelved TNT at doses of 0, 0.3, 2, 14, 
100 or 700 mg/kg/day. ToxIcologic endpoints Included clinical 
signs, body welghts, food consumption, hematology, clinica! 
chemistry, organ welghts, and gross and tissue morphology. 


Administration of 700 mg/kg/day of TNT to B6C3FI hybrid mice for 
four weeks resulted In toxtc effects of the Iiver, kidneys, 
testes, and bone marrow and/or its circulating cellutar 
constituents. As minimal effects were seen at the 100 mg/kg/day 
dose level, the apparent no-effect level under the conditions of 
the present study Is 14 mg/kg/day. 


bl. IJNIRODUCTION 


The purpose of this study was to assess the toxicity of TNT In 
B6C3F1 hybrid mice when administered In the diet for at teast four 
weeks. The data derived were also to be used to select dose 
levels for achronic toxicity/carcinogenicity study of TNT. All| 
methods and procedures were conducted {fn accordance with the IITRI 
Quallty Assurance program designed to conform with FDA Good 
Laboratory Practice Regulations (21 CFR, Part 58). 


bil. MATERIALS AND METHOOS 
A. Jest Acticte 


Trinitrotoluene (TNT), Batch No. VOL. 11-011, grade one flake, 
100 pounds, was made avallable for this study from stocks at the 
IITRI Kingsbury Ordnance Plant Explosive Factiity, LaPorte, IN. 
The purity of neat TNT, 99.1 + 0.4%, was determined by high 
performance Iiquid chromatography as described in Appendix | using 
analytical standards provided by the Sponsor. TNT was stored at 
the Kingsbury facility at amblent room temperature and relative 
humidity, and in the dark. Upon avatlabl lity of the test article 
and at termination of the treatment phase of the study, 30 g 
samples were taken and stored under conditions Identical to those 
for the batch. 


TNT premixes, approximately 10% In Purina Certifled Rodent Chow 
No. 5002 (5002), Raiston, Purtna Co., St. lLouls, MO., were 
prepared on a monthly basis at the Kingsbury facility by Chemistry 
personnel. Undliiuted TNT was handled In accordance with 
procedures for explosive and flre hazards. The test article was 
ball mitled with equal parts of 5002 and subsequently diluted with 
additional 5002 In a twin shell blender to yleld 3 kg of an 
approximate 1C% premix. 


Toxtlcology personnel recetved TNT as an approximate 10% premix 
which posed tittle explosive or fire hazard. Previous studies 
have shown that the approximate 10% TNT premix In 5002 rat chow Is 
stable for at least 7 weeks (1). Following the determination of 
TNT concentration In the premixes, suffictent quantities were 
subsequently dltuted with 5002 In a twin shell blender to achleve 
the desired concentrations of the test article necessary to 


administer the required dose levels. The prevlous weeks body 
welght and most recent food consumption measurements for each test 
group by sex were used to calculate the desired dietary 


concentrations of the test article, and 2 kg of each test diet 
were prepared weekly. 


B. Animals 


Hybria mice, B6C3F1 strain, were used for thls study. Elghty-four 
mice of each sex were recelved from Charles River Breeding 
Laboratorfles Inc., Wilmington, MA on January 14, 1981. They were 
3-4 weeks old upon arrival and random body welghts recorded within 
three days were 17.6 + 2.2 g (males) and 14.1 + 1.5 g (females). 
The animals were housed In an alr conditioned room (24-26°C) at 
ambient relative humidity, 40-60%, and on a 12 hour JIght/12 hour 
dark cycle. The room served as @ quarantine and test room, and no 
other test animals were In the room. The mice were housed three 
per polycarbonate cage with Ab-sorb-dril bedding (Ab-sorb-dri, 
Inc., Rochelle Park, New Jersey) from arrival until test animal 
selection at the onset of Test Week -2. At that time, they were 
housed two per cage. The animals were randomly assigned permanent 
shelf location without sex differentiation. The cage size 
conformed to the upper welght range recommended In the Gulde fer 
the Care and Use of Laboratory Animals, DHEW, NIH No. 78.23. 
Animals were transferred to clean cages twice weekly. Each animal 
was Identifled during the quarantine perltod by a combination of 
cage number and ear punch. Animals placed on test recelved a 
study untque test animal number (N=120) which appeared as an ear 
punch/toe cltp. 


Upon arrival at the IITRI animal facility, the animats were held 
In quarantine for two weeks. Durlng this perlod, they were 
observed for signs of disease, general unthriftiness, poor coat, 
dischages from body openings, abnormal feces, etc. Any animals 
found to be unhealthy were eliminated from the test animal 
selection process. 


Alt  animats recelved 5002 Rodent Chow from arrival until 
termination, except during a 2-6 hour fast prior to scheduled 
sacrifice. A sampte 5002 lot was analyzed for nitrate and nitrite 
content and the results were as follows: 


Lot Now Nitrate (ppm) Nitrites (ppm) 
12-2-80-G a4 eat 


Tap water was avaltlable ad libitum. Analytical results obtained 
from a Chicago water sample are contained in Appendix X. 


C. Experimental Qesign 


Following the quarantine perlod, test-~ellgible animals were 
randomly assigned, within sex, by a_ restricted randomization 
procedure (stratified by welght; blocked design) Into the 
follow!ng treatment groups using a table of random numbers. 


Ireatment Group Allocation 


Treatment Dose Level Animals/ Test Antmal Test Animal 
Group Ireatment (mg/kg/day) Sex No»(Males) No.(Females) 
I - 0.0 10 1 - 10 11 - 20 
I TNT 0.3 10 21 - 30 3 - 40 
| TNT 2.0 10 41 - 50 51 - 60 
lV TNT 14.0 10 61 - 70 71 - 80 
y TNT 100.0 10 81 - 90 91 - 100 
Vi TNT 700.0 10 101 = 110 111 = 120 


Test Day One of exposure to TNT was February 18, 1981. TNT was 
administered to test animals as an admixture tn 5002. The 
appropriate test dlets were avaliable ad LibJtum except during a 
2-6 hour fast prior to routine sacrifice In Test Week 5. 


Test animals were observed once daily In the morning for 
pharmacolcgic and/or toxtcotogic signs commencing with Test Week 
-2 until termination. Afternoon mortality checks were Inititated 
at the onset of Test Week 1. Physical examinations which Included 
palpations for masses were conducted weekly from Test Week -1 
until termination. Food consumption was measured for each animai 
on a weekly basis and body welghts were determined twice weekly (A 
and B) commencing with Test Week -2 through Test Week 4. 


Clinical chemistry and hematology tests were performed for al! 


animals In Test Week 5. Blood samples were collected from the 
orbital sinus Iimmedtately prior to necropsy. The samples were 
collected and analyzed In a randomized order, and suffictent 


quantities were routinely obtained to measure the following 
parameters. 
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HEMATOLOGY 


Hematocrit 

Hamoglobin 

Mean corpuscular volume (MCV) 

Mean corpuscular hemoglobin (MCH) 

Mean corpuscular hemoglobin 
concentration (MCHC) 

Platelet count 


CLINICAL CHEMISTRY 


Bllirubin (total and direct) 
Glutamlc-pyruvic transaminase (SGPT) 
Trigtycerides 

Total Cholesterol 

Methods used to measure the above 
Appendix V (Hematology) and Appendix V1 
All surviving test animals were 
necropsled during Test Week 5. 


animals/sex/treatment group, 
random order each day during a 
Terminal body welghts were recorded 
followlng a 2-6 hour fast. 
carbon dioxlde anesthesfta followed 
necropsy procedure 
dissection of the animal 
flxatlon of the following tissues: 


Adrenals 
Brain*® 
Cecum 
Colon 
Costochondral 
Duodenum 
Epididymes 
Esophagus 
Liver*® 
Lungs and mafnstem bronchl 
Lymph nodes: 

Mandibular 

Mesenteric 
Mammary gland 
Muscle, skeletal] 
Nasal turbinate 
Ovaries 
Pancreas 
Pitultary 
Prostate 


junction, rib 


en a ae 


randomly selected, 
three consecutive day perlcod. 
Immediately prior to sacrifice 
Euthanasia 


Erythrocyte count 
Leukocyte count, 
differential 

Reticulocyte count 
Methemmogiobtin 

RBCs with Heinz Bodies 

RBCs with Howell-Jolly Bodies 


total and 


Total protein 
Albumin 
Globulin (total protein minus 
albumin) 
parameters are I|listed In 
(Clinical Chemistry). 


routinely sacrificed and 
Three to four test 
were sacrificed In 


was accomplished with 


by exsanguination. The 


was a thorough and systematic examination and 
viscera and carcass, and 


coilectton = and 


Eyes and optic nerves 
Gallbladder 

Gross leslons 

Heart* 

| leum 

Jejunum 

KI dneys* 

Larynx 

Seminal vesicles 
Sclatic nerve 

Skin, abdominal 
Spinal cord 

Spleen* 
Sternum, 
Stomach 
Testes* 
Thymus 
Thyrolds (parathyrolds) 
Tissue masses 

Trachea 


Including marrow 


Rectum Uterus 
Salivary gland Urinary bladder 


Organs marked with an asterisk (*) were welghed at routine 
necropsy. 


Bone marrow smears were prepared from the femur, air-dried = and 
flxed In absolute methanol. All tissues, except eyes, testes, and 
bone marrow smears, were flxed at a thickness not exceeding 0.5 cm 
In 10% neutral buffered formalin which was changed 24 hours later. 
Eyes and testes were fixed In 3% aqueous glutaraldehyde and Boulns 
solution, respectively, for 24 hours. They were transferred to 
50% ethano! for 24 hours, then placed In 70% ethanol. All tissues 
examined microscopically were cut at a thickness of 4-6 u and 
stained with hematoxylin and eosIn. 


Histopathologic examination was defined as microscopic examination 
of the following tissues and/or organs: 


Bratn (3 sections) Spinal cord (3 levels) 
Gross lesions Spleen 

Kidneys Tissue masses 

Liver Testes 


D. Statistical Analysis 


The analyses of body weight and food consumption data considered 
the change relative to Test Week -1. Body welght, food 
consumption, clinical chemistry, hematology and absolute = and 
relative organ welght data were analyzed by Analysis of Variance 
tests with Dunnett's t test used If necessary. 


IV. RESULTS 
A. Mortality/Clinical Qbservations 


Nelther death nor clinical signs of toxicity were observed in this 
study. 


B. Body Welght 


Reductions In body welght gains and/or losses In body welght were 
seen throughout the treatment pelrod for male and femate mice 
administered 700 mg/kg/day. At 100 mg/kg/day, occastonal slight 
decreases In body welght galns for both sexes were seen. No 
effect of treatment was seen at lower doses (Tables IV.1-IV.4). 
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C. feod Consumption 


Food Intake was Increased for males but not females at the 700 
mg/kg/day dose level. Food consumption was not altered for the 
other treatment groups (Tables !V.5 and 1V.6). 


O. Hematology 


A significant decrease In the WBC count was seen for male but not 
female mice at the 700 mg/kg/day dose level. The relative 
proportion of leucocyte cell types was unaltered. Females but not 
mates at this high dose also demonstrated thrombocytosis. No 
other measured hematology parameter was altered by TNT treatment 
(Tables IV.7 and |V.8). 


E. Clinical Chemistry 


Dose-related hyperbllirublnemia was apparent for both sexes. 
increases of approximately 25% and 50% were seen at the 100 and 
700 mg/kg/day dose levels, respectively. No other measured 


clinical chemistry parameter was altered by the administration of 
TNT (Tables I1V.9 and IV.10). 


F. OQrgan Weights 


Hepatomegaly may have occurred for TNT-treated males. increases 
of approximately 7% were seen at the 100 (statistically 
significant) and 700 mg/kg/day dose levels. Other 


treatment-related changes were only apparent at the high dose and 
Included reduced testes welghts and elevated kidney weights for 
females (Tables I[V.11-I1V.14). 


G. Pathetogy 


The Pathology Report appears at the end of this Appendix. 
Treatment-related morphologic alterations were confined to the 
spleens of males and females recelving either 100 or 700 
mg/kg/day. This organ appeared dark red for some of the animals 
at the former dose and most of the animals at the latter dose. 
Microscopically the leston consisted of a diffuse Increase In the 
relative amounts of yellow-brown pigment In the red pulp. The 
pigment was Indistinguishable from hemosiderin and was present 
withIn the cytoplasm of macrophages. This Increase of splenic 
pigment was clearty dose-related; It was of minimal severlty In 
all affected TNT 100 mg/kg/day mice of both sexes and of mild 
severity In aff TNT 700 mg/kg/day mice of both sexes. The 
distribution of normal pigment In the spleens of TNT OQ- mg/kg/day 
mice was elther focal and trace In amounts or entirely absent. 
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Ve RISCUSSION 


This study examined the oral toxtictty of TNT following dietary 
administration to mice for four weeks. Doses of up to 700 
mg/kg/day falled to result In death. The only clinical findings 
were reductions In body welght galn at 100 mg/kg/day and siight 
body welght loss at the 700 mg/kg/day dose level. The 
significance of Increased food Intake at this latter dose level Is 
not clear. 


Previous subchronic studies of TNT In rats and dogs [nour 
laboratory have demonstrated treatment-related hemolytic anemia 
(1,2). Although alterations tn red cell parameters were not 
detected In the present study, hemolysIs was suggested by 
hyperbilirubimemia and splenic hemosiderosis. 


Additional toxic effects of TNT seen primarily at the 700 
mg/kg/day dose level Included leukopenia without a differential 
shift, thrombocytosis, slight hepatomegaly, marginal decreased 
testes welghts, and elevated renal welghts. None of these organ 
welght changes was accompenied by treatment-related histologic 
alterations. 


in summary, administration of 700 mg/kg/day of INT to B6C3F 1 


hybrid mice for four weeks resulted In toxic effects of the liver, 
kidneys, testes, and bone marrow and/or Its circulating cellular 
constituents. As minimal effects were seen at the 100 mg/kg/day 


dose level, the apparent no-effect level under the conditions of 
the present study Is 14 mg/kg/day. 


Vl. RECOMMENDATIONS 


In adcitlon to evaluating the subchronic toxicity of TNT In B6C3F 1 
hybrid mice, this study was conducted to select dose levels for a 
chronic toxicity/carcinogenicity study. As described in the 
preceding Discussion Section, significant toxicity was apparent 
primarily for mice acministered 700 mg/kg/day. Only marginal 
effects occurrec at the 100 mg/kg/day dose level. 


By the end cf the study, a 20-30% reduction In body galn was 
apparent fcr artm-is of both sexes given 100 mg/kg/day. Lower 
doses dic not appear tc appreciably alter body welght growth 
curves. Slight toxicity as evidenced by hyperbitIrubiInemia, 
hepatomegaly and splenic hemosiderosis was apparent at the 100 
mg/kg/day dcse level but not at tower doses. Thus, the maximum 
tolerated dose (MTC), under the experimental conditions described 
hereln, appears to be between 14 and 100 mg/kg/day. 


On the basis of the above discussion, the following doses were 
recommended to achieve significant toxlcotoglic effects at the high 
dose fevel, an apparent no observable effect level at the low 
dose, and marginal or no toxicity at the Intermedlate dose level. 


Treatment TNT 
Group (mg/kg/day) 

{ 0.0 

il 1.5 

ttl 10.0 

IV 70.0 
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e Report of Histopathologic Findings 


In accordance with the experimental protocol, a histopathologic examination 
by light microscopy was conducted on hematoxylin-eosin (H&E) stained tissue 
sections from 120 (60 male and 60 female; 10 each sex per group) B6C3F1 hybrid 
® mice for IITRI Project Number L6116, Study Number 8. Each group was fed either 
Trinitrotoluene (TNT) as a dietary admixture or a control diet for four continuous m7 
weeks, and then subjected to an extensive necropsy examination upon sacrifice at 
the termination of the study. There were no moribund sacrifices or spontaneous 
deaths in the study. The necropsy of animals, collection and fixation of tissues, 
and preparation of stained tissue sections were conducted by IIT Research Institute. 


The experimental design of the study, as it relates to the histopathologic 
evaluation, is outlined below: 


Treatment Number of Number of Dose Level ee 
e Group Treatment Males Females mg/kg/day 4 


I wo 10 10 0 
I] TNT 10 10 0 
IT] TNT 10 10 ae 
IV TNT 10 10 14. 

TNT 10 10 100. 
VI TNT 10 10 700. 


The tissues examined from alt? animals were: 


Brain (3 levels) Spleen 

c Kidneys Testes 
Liver Tissue Masses and 
Spinal Cord (3 levels) Gross Lesions 


At the time of the tissue examination, a copy of the ‘Organ Check Lists’ on 
which necropsy observations and organ weights were recorded for each animal was 
© available to the histopathologist. A ‘Pathology Report’ form, accounting for all 
tissues examined and the microscopic morphologic observations, was prenared for = 
each animal and signed by the histopathologist. These forms have been submitted é 
to the IITRI archives and contain the data on which this report is based. 


sa a a a 


The ‘Pathology Report’ forms and appendices which accompany this report 
constitute an accountability of tissues examined in accordance with the experi- ' 
s mental protocol. The grading system and abbreviations used in the tables are 

; as follows: 


e Grade 1 = minimal severity N = within normal limits 

as Grade 2 = mild severity L = lesion present 

es Grade 3 = moderate severity M = tissue not present 

Grade 4 = marked severity I = tissue section inadequate 
ee P = present, no grad> 


The incidences of microscopic lesions are summarized by group and sex in 
Pathology Appendix A. ‘Histopathology Incidences Tables' of all findings are 
presented by group and sex in Pathology Appendix B. 


Treatment-related morphologic alterations were confined to the spleens of a 
TNT 100 mg/kg/day (8/10 males, 10/10 females) and TNT 700 mg/kg/day en 
(10/10 males, 10/10 females) mice and consisted of a diffuse increase in the : 
relative amounts of yellow-brown pigment in the red pulp. The pigment was f 
indistinguishable from henosiderin and was present within the cytoplasm of 

macrophages. This increase of splenic pigment was clearly dose-related; it was 

of minimal severity in all affected TNT 100 mg/kg/day mice of both sexes, and of A 
mild severity in all TNT 700 mg/kg/day mice of both sexes. The distribution of wE 
normal pigment in the spleens of TNT 0 mg/kg/day mice was either focal and trace : 
in amounts, or entirely absent. 


With respect to the testes, a previously established target organ with 
INT in this species, no treatment related lesions were evident in this study. 
However, there were solitary, subcapsular foci of seminiferous tubule de- 
generation among both control and test groups with a comparable incidence 

and severity. The lesion involved one or both gonads and was restricted to 
only a few (2-5) tubules adjacent to the rete testis and/or proximal segment 
of the ducti efferentes. Histologically, affected tubules revealed an 
absence Of spermatogenesis, loss of the germinal epithelium with residual 
sertoli cells and atrophy. The lesions were always immediately beneath the 
capsule and were classified as naturally occurring. In contrast, TNT induced 
ae testicular lesions usually occur throughout the parenchyma, are more numerous 
. and usually reveal more stages of germina) cel] degeneration. 


The remainder of the lesions observed and tabulated among the control and 
ite test mice were regarded as incidental findings ascribed to naturally occurring 
diseases or the method of sacrifice. These lesions were present, in most 
instances, in both control and treated animals with a comparable incidence and 
severity. No neoplastic lesions were observed aniong either control or test 
animals. 


Sunmary and Conclusions 


A treatrent-related lesion was present in the spleens of TNT 100 mg/kg/day S. 
and 700 mg/kg/day mice. Based on this histopathological evaluation of selected on 
tissues, the niaximum no-effect level of TINT appears to be 14 mg/kg/day. 


Big SNS ies ee Sti Crag Ug ea ing wah ene ee Caen eR cas LEO Ske Seay hes ot a, ee tS HELM RN rece ACS: See ny gl a ee EE ae ee es Jet) 0 
a al Re ie ee i rei Rg Stig hee a ng SS ia oe Ste ig on tae Sg Se As ek BOE ee a ee eee ae GS a Dist koh 
tiie ae ee Ok Te a ew es ae, Sie Te es hg Bie ge ee Me Ses ee eS 


7 we ee 


PATHOLOGY APPENDIX A 


ia hh tds od anatase 


& 
am 


elelate 


Kep /6x/6u 007 
IA 


@ 
ar. 


Aep/64/6u oot 


aoa 


Kep/64/6u O° pt 
Al 


Kep/6y/6u 0° 2 
Hl 


ep /5y/6u ¢°9 
Il 


Aep/64/6u 0 
I 


FEMALES 


Kep/By/hw ood 
IA 


Kep/6y/6y OOL 
A 


Kep/6y/6u o*pt 
Al 


Kep/6y/6u o°z 
HI 


COMPARISON TABLE 


kep/6x/hu ¢°9 
I] 


dnoa9 
- - 
~_ _ oe 
tO] Oo] 
v Vv © 
°o ° o| 
- i | © 
oy, & 
o| - | wa 
© @ aI = 
oO 
~ - cad ees 
~o wo oe: 
i ec} € 
» pe) o| > 
vo ~- - epost 
- _ _ ” - 
c — -— ao} & 
es a te a o c c —| Oo 
wu © x elo = = (a) ier 
ms E oy, Ee o1 Ee of; & 3, + 
= ¥ 7] wo] wv of; wa x} w@ oes = vw} © 
2a <3 BS] ao) oOo} uv = = op & 
= wo a] @ al w oOo}; w wy a pf aw 
UM <x x 1s) vu c 
os . zie zit oj} & -_ —-| a 
x a =~) 9 =| 0 <j) 0 wl ol ep el el Oo 
Dw _ alr ajl-— zj— oo} | «| wo] wa] w 
i) w > nla 7a) | —| 3 wi aml ay et of; & 
> =z o 3) 3) alo oat aed owe Wn 
z= a wi} ol a van uv} oe] vf el ete 
ww ‘= ec ro xis — © aod 3si|-—- J Lao] © bac] 
foamed °o > OT] > vo] > xl > cle} cl ep ole 
wu o ze - eT ied <{ - 2 ie ©} £} oO] —}] Ss} 3 
mat aw es >) & ax ‘= ao - Cc = Cc); oO] oo}, o 
Ow w alo oO} w =| o (=) af > 
moO, aw a wIia mila aj a = = Lon a 
eee 6 2 = fi 


Aep/64/6u 002 
IA 
@ 


Aep/64/6u oot 
A 


Kep/5y/6u O'pt 
AI 


Kep/64/6u Q°2 
HI 


Aep/64/ou €°0 
Il 


kep/6y/6u 9 
I 


FEMALES 


Kep/6x/64 002 
e IA 


Aep/64/5u Ol 
A 


Kep/6y/6u O' bl 
Al 


Kep/64/bu 9-2 
Ill 


COMPARISON TABLE 


Kep/64/Su €°0 


 ) I] 


wr >. 
3 fep/64/6u Q cae 
< I oe 
a 
¢ dnoug po s 
vw 
ch 
~ 
o uw 
a = 
=] [s) 4 
oS) ° ae 
ee] pes # 
Ee Ng 
ct] . ae 
£ c * 
| ssp oO oN 
co > ne od . 
y . ~| 0 
o A) coy uo 
€ bsg e -_ hla 
< ~- al] w Or i 
7 => c| 0 
G £ ‘~ ) vc v|— 
Vir y TY 
=o oO] E o| 2 
=5 we fe oO ~<v 
5 2 a Pa 
e] 3 bed ~je 
zu 3S —-$a wa | o 
. x - Ba 2 w @ = 
23 & = 2 a 
ans oO ol vu oe —jla 
zr ~ vj “ tel 
@ wn aie as) ctu 
= = > e @ |] oO rigeet 
— 3 _s > i ea L —|‘S : 
wu © ary z vjy Y io Sets 
aM Ge ran) w c @ Mg 
—-UO aw a z _ oO . 
won =) x aes 
ago 


11T RESEARCH 


INSTITUTE 


ATA 


aan i Salt ane Dai aaa ik 


*y 


oro? 
ft’ 
yt 


7 


OP 


. PATHOLOGY APPENDIX B 


. 

soe 
voe 
. 


159 


- 
ed 
eee 


a: . a. * = os Pa 
wt te ate BY ~ 
ae ee at 


_ 
=] 
n 
~ 
Qa 
iD 
] 
ia) 
m 


OO |} CO 


l cal L 
N 
[eo] 


Ee eal 
ee See 
CO 1}CO 1M |W lo 


. : r 
aoe . : rr 
Z ' : Pipa ee oe 


~ 
=] 
n 
~ 


a2uap 


37avl 


SJ TWW 


JINIGIINI ADOIOHLVdOLSIH 


[e4aze(iun Sudtjeuauabau vernqny 


Le49zeL tq *UOLZeLONdeA [Lad set_Nqny 


L[euazel iq 
Le20$ “Sazeaztisut [ao AP|a{ SNUOUOW 


{®4aze; Lun 


Sa}eszLLyul {139 sea; nuouoy 


PWAPS 4P{NISPALAdg 
QYO9 TWNIdS YyvaWwnt 


PWapa UP|NISPAlsad 
GYOI WNIdS JIBvYOHL 


Pwapa 2e;NISPAlsad 
QUOD TWNIdS TWIIAY39 


PWapa Ue [NISeALuad 


Uae cotgesinieaneeee-itssitemneniveesiinnicsmemabionsnes cateuad ent 
> 


uolsaq 
NYIUO 


Jaquiny 
uo.ssad2 


2LuOuYyaqns AVIM ANDY GHEE 
9dtW PlugdkH 146999 


B8NS 9119) 
I dnouy 


Leugze(iq “wei nsdeogns 


“snd0} Suotzeuauabdap {19d | euLWw4ad 


peuazep run *ueynsaeaqns 


“snd0j ‘uotzeuauabap |, ad [euLwsay 


quawbid paseaisu| 


IL/0 
JL/0 


StSalodozyeway Aue| [Npaweujxa paseausu] 


N331dS 


[e20g “Siziqeday 213049eN 


jeprosnuts 


Sd}PeUZ(L JUL [ [ad eal NUuOUOW 


SdpeuzLLyUL [Lad uealINuouoW 


Leuazeriq *(ed0s ‘seqiayday 


[e4gze11q 


uOL}eAvUabea ueNgny 


ASNOIY 


ae 
= 


oe) 


},u09 


wer 


N 


uolsa) 
Nvuud 


es 
oa 
co 
ss 
‘ 
oO 
wo 
ine) 
™N 


> 
a 
= i 
a ur 
CT wa 
m ee 
to 

3 


a2uapizul 
aduapt oul 


1 Maar ae 


sd Ww STW 


DLUGUYIQNS y3aM “Noy INI 


, 9ILW PLugd ‘ 
| 918VL 39NFQTINI AQOIOHLVdOLSIH Baa ay ct 


I dnoug 


[euazet iq “uoLze(unoeA {jad velnqny 


[e4aze1 1g 


[ed0s “Sazeaz{isur 


ewapa ue[NISeALJad 


~_ 
a 2 ze 
~ ~ < 
< a 3.8 arrenn 
a a c= 
fa) © b=) 


sy1w34 Sd WW 
2 LUO4YdQnNS 490M And 4 INL 
PILW Plaga 146999 
318VL JINIGIINI ADOIOHLVdOLSIH 8NS 9TI91 


I] dnoun 


162 


NI 


peuazejiq ‘4eynsdeoqns oA 


“snd0j} Sudl}Peuauadap |[ [ad | euLWAad 
{esazejiun “aeinsdeodqns 
*snd0f ‘uOLZeuauabap [1[ 3d Leutwuag 


SiS 42 


Zk 


a Ee eenae = 
| beeen 
a eee 


SY 
SaPReae 


WUAWDLO Pasedudu] 


StSarodoyeway Aue|[Npaweazxa paseasou] 


pt tt felis! [ Bs 
Bac rate leal os 
{t= 


S8}CAF[LJUL { {ad UPa{ NUOUOW 


Fey tae Me ale asl 
REE EERE EEE 
eee eee 

Ee 
Rea ee 


= 
= 


ZU RAS Ceee 


fevazeiiq *Led0, “Seztaydan 
jevazeliq SudLzeusuabou uejpnqn, 


Hee an 


score f} | | | tal | | 
a ee ee 


aC | 


3 = 
ah oie Pe % er ae 
. SIS|S(S 15S (S| 3 oe 
a cw {Co fo a Go a4 hvoUO 
n nN [Sa) > > 4 =~. 
m Win t- we} ~S oO 
3 
$3 1WwW34 SJ VW 
D1 uouyrqns reat 1 teL Nt 
9DL lu t 
: 31GVL JINFIGIINI ADOIOHLWdOLSIH a Se aca 


= }] dnoug 


tg os ee 


Si 1W34 


N 


fet | Be | | tt 
aa eee ee 


~ 
3 
a 
te 
Qa 
@ 
a 
n 
m 


ST 1VW 


JVGVL JFINIGIINI ADOIOHLVdOLSIH 


x 


Le4a}e {LUN Suolzpeuduabau uerngny 


TRISFET LY UOT TR LONIEN TSI IVT MNT 
[®4aze1 1g 


Le90f “sazeuziysuL [1ad veal InuoUOW 


— 


{P47 ef tun 
S8zeuz LL fuL [{ad ueajonuouoy 


BWapa Je|NISeALdag 
QUOD IWNIdS YY¥EWn) 


PWSPa UP{NISPA lay 
Qu0D WWNIdS JIDVYOHL 


NVOUO 


> 

a 

ra) 

1) uOlsa] 
“ 

“ 

° 

3 


JLUQ4YIGnNS 490M 4NOY IAI 
9ItW PLAGhH 146999 
8NS 91197 


III dnoug 


SNd0} ‘udlzesauabap | 1 ad | eulwaa5 
peuazel Lun ‘ueynsdeoqns 


*snd0f *udtzeusuabap |{ {ad [Leuiwuag 


Sasa 
feyee lea 


Bees 


SB 


yUdWDLG paseaudu] 


MS 


SiSatodozyeway Aue {Npawesyxa paseasdu] 


N43 dS 


Siziqzeday I:,ZOUdan 
[epirosnuls 
Sd}eU}(LJUL [[ad Uea| NNUudUOW 


$dyeu}( (JUL [ [ad 4eatINuoUOW 


pevazeriq "Led0g “sq caudan 
jeaazejiq Tuolzersuabau uejngn 


3, UO) ANITA 


Cc 
& 


~~ 
2 > 
(a) -_ a 
~ o) a 0 
Oo +{ §o uotsa] 
m ' Ain : 
3 o| Ju WWoUO 
m to 

=] 


9! 
v 
Ly 


: Sd Wad 


| JLUOUYIGNS YIaM ANOy INL 


; aot Luga r 
| 378VL JINIGIINI ADOIOHLYdOLSIH se. oe oe 


Il] dnoug 


a A a 


Co 
a2uSPt3u] ay 
Oo 


SJ Wad 


_ 
a 
oO 
te 
a 
ip 
3 
n 
m 


ST TVW 


JVGVL JINFGIINI ADOIOHLVdOLSIH 


LP4azlL iq *uOLzZeLONDeA | {ad ueyNyny 


[e4azeiig 


Le90f *Sazeuzi isu {199 ueay InudUOW 


{ 4a} e] Lun 
Sdzeuzijsul | [ad wea; nuouow 


AANGLY 


PWaPa JE{NISPALdag 
JYO2 VWNIdS YyvaHWn 


RWAPA URLNISPA say 
GuG3 TwwIdS 3tovul 


eWaPa APL? SeAL Aad 


QY0D TWNIdS TWWIIAYI9 


ewapa ue[NISPALJa, 


u0LS3) 
WWUU0 


4aquny 
uoLssadoy 


JLuduYyIGNS yaemM 4NOY HI 
SEW PLAGAH 140990 

ONS 9IT9) 

AI dnouy 


16E 


Le4azeLiq *ueyNsdeaqns 


“snd0j ‘udlzesauabep [| [ed | euUluda5 


[euazetiun “aelnsdesqns 


W AW 
J) 


*“snd0j SudLZeuguabap [| [9d LeULuuag 
SILS3i 


quawbid paseaadu] 


SEE 
STERe 


seas 


S 7) 
aeSEB 


AR|[NpaweuzyxXa paseaudu] 


S1}1zeday 31}04DaKj 
[eprosnuts 
SaZPUZ {LL JUL [las ..-PaloNuoUdW 


3, UOI) AINQTX 


— 
a 
n 
ae 
a 


Rul 
| meennd 
co 
— 

' 
oO 
Ww 
Ww 
Dn 


uotsa} 
HYIUO 


ee | ee ee 
i aa Saas eS 


O6£0- 18 = 


aUEPl su] 


aus 
S 


pipes fae eee ee eed 


Sd Wad Sd VW 


DLUOUYIQNS yaaM NOY IN] 
BIW Plug] 14€998 

BNS 9T19] 

A] dnoug 


JIGVL JINIGIINI AQOIOHLYdOLSIH 


SES OS Soe 


arusplou] 


SERLER 


~~ 
= 
n 
Sad 
a 
om 
a 
n 
om 


ST TVW 


318VL JINFGIINI AQOIOHLVdOLSTH 


LOvO-L8 


Levaze_Lun Suorzeuguabeu uernqny 
[PASFEL TG “uorzeponsed [lao aeingn, 


[P4a}e, un 
Saze4zL fut [19d wea| NuoUoyW 
AANOIX 


PWAPI AR[NISEALJad 
Qu0d IWNIdS uYeWnt 


PWapa AP{NISPALUad 


uotsa 
NVIUO 


QLUOAYSQNS yxaoOM ANOY INI 
IEW PLAQhH 146999 

BNS 9T191 

A dnoug 


a2USspPidu] 


SJ WW 


a2uapL ou] 


J1avl 3 


eae 


‘SS 
ES 
BN IN i ft 


FRE 


Fie 
ms esa 
Oo {OO 
— — 

t U 
Oo j;O 
Plb 
oO }]O 
w |@ 


LOv0-18 


SJ VW 


JNIGIINI AQOIOHLYdOLSIH 


Lesazeriq ‘aernsdesqns 
Tsnd0j ‘udtzeuauabap | [ad | euludag 


peuazepLun ‘ueynsdedqns 


‘sno0j ‘uotzpeuguadap {1{ad (euiwuag 


quawbid paseaaduy 


SiSarodoyeway Aue|[Npaweuzxa paseasou| 


N331dS 


jed0g “Sizijeday I1zOudaN 


Leprosnuts 
$a}yeuz{isul | [ad 4eal nuouoN 


SOPeUZLL JUL [Lad 4Pa[ INUOUOW 
Y3AT 


Leuaze( iq *(ed0y *ScyLuydan 
Le4aze_lq “udOlJeusuadau ve[Nqny 
3,40) AINGIX 


¥ 


uoLsay 
FhiheeL@) 


Jaquiny 
udOLsSsao5 


DLUOUYIGNS yY3AM 4UNOY INL 
9ItW PLaghy T4EI9g 


BNS 9TT91 
A dnouy 


—) 
=) 
a 
~e 
a 
m 
23 
oO 
o 


SERLUER: 


_ 
2 
fe) 
ae 
a 
Oi 
a 
a 
m 


J1V8VL JINIGIINI 


“18 


8cP0-18 
L2ev0 


STW 


ADJOIOHLVdOLSIH 


ea ae 


Leuaze_ Lun “uolzyeuauabau uelNqny 


[e4azep tq TUOLZeLONIeA [Lad we[Nqny 


[e4azel iq 


[esos *sazeuqi sug (199 weal onuouow 


(e903 “Sazeuq(i sur { [ed sea, Inuouoy 


AANGIX 


PWaPs AP|NISPAl4ag 
QuOD TWNIdS YvaWnt 


PWaPa Ae] NISPALJag 
QY0D WNIdS JIDVYOHL 


PWapa 4P[NISPALUag 
GYOD WNIdS WIIAY39 


PWaPa UP[NISPALJag 


> 
~O 
za 
52 uolsa) 
TH nWOUO 
ai) 

3 


JQiuguyaqns yxseM uNnOYy INL 
9OtW PLAGAH T4E999 
BNS 9T197 


IA dnous 


oT ee ee ee a ee 


re aia 


ae = 
licete “snd0} ‘UOl}edauabap [| [ad | PUlulda : 
mee edaze| tun “aejnsdedgns : 
me “snd0j ‘Uudljedauabap {[ad [eUluag “4 
VA ; 
ane Juaubid paseadou] 
aS StSaodozeway Aue] [Npauiesjxa paseasoul 
AEE [cence ean IC 
ae ee De ee att ee eee 
Feast 
zeae 
es 
Ea 
a 
cf 
= 
z 
= ae 
: - Ei wa 
a A co ca] co =z? 
2 8 : b a5} 38 cl 
; a Z = ale) $2. woud : 
< = a a : 
r. E 
i SERIE : STTMW : 
DLuo4YydqnsS yaaM 4NO{ INL 
: V1@vi FINIGIINI ADOIOHLYdOLSIK aes : 
IA dnoug : 


(1T RESEARCH INSTITUTE 


APPENDIX V 
HEMATOLOGY METHODOLOGY 


Cate 


oe 
- ei 
z Hemoglobin ° 
, Cyanmethemoglobin method ‘ 
; Coulter Counter Model S System : 
F Hematocrit is 
s Ky 
- Indirect method; calculated value based on erythrocyte : 
. count and mean corpuscular volume , 
Coulter Counter Model S System ~ 
Erythrocyte Count : 
i Electronic Counting Procedure ; 
. Coulter Counter Model S System - 
Mean Corpuscular Volume (MCV) 7h 
Electronic Sizing Procedure 
Coulter Counter Model S System : 
Mean Corpuscular Hemoglobin (MCH) en 
fe Indirect method; calculated value based on erythrocyte : 
oa count and hemoglobin . 
. Coulter Counter Model S System : 
¥ Mean Corpuscular Hemoglobin Concentration (MCHC) = 


Indirect method; calculated value based on hematocrit 
and hemoglobin 
Coulter Counter Model S System 


Leukocyte Count 


Electronic Counting Procedure 
- Coulter Counter Model S$ System 


Leukocyte Differential Count 


Neutrophils - Immature 
Neutrophils - Mature 
Monocytes 

Basophils 

Lymphocytes 


& Eosinophils 
Wright stain procedure 
Schalm, O.W., Jain, N.C. and Carroll, E.J. 
Veterinary Hematology, Color Plates Chapter, 
3rd Edition, Lee and Febiger, 1975. 


RBCs with Howell-Jolly Bodies 


Wright stain procedure 
Schalm, O.W., Jain, N.C. and Carroll, E.J. 
Veterinary Hematology, Color Plates Chapter, 
3rd Editton, Lee and Febiger, 1975. 


RBCs with Helnz Bodles 


Wright stalin procedure 
Schailm, O.W., Jain, N.C. and Carrotl, E.J. 
Veterinary Hematology, Color Plates Chapter, 
3rd Edition, Lee and Fetliger, 1975. 


Nucteated RBCs 


Wright stain procedure 
Schalm, O.W., Jain, N.C. and Carroll, E.J. 
Veterinary Hematology, Color Plates Chapter, 
3rd Edition, Lee and Febiger, 1975. 


Platelet Count 


Direct Method 
Schalm, O.W., Jaltn, N. 
Veterinary Hematology, 
Lee and Feblger, 1975. 


C. and Carroll, E.J. 


p. 69, 3rd Edition, 
Reticulocyte Count 
New methy!ene blue staining procedure 
Brecher, G. Am. J. Clin. Path. 19, 
895, 1949, 
Methemoglobin 
CyanomethemoglobIn method 


Evelyn, K.A. and Malloy, H.T. J. Biol. 
Chem. 126, 655, 1938. 
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APPENDIX VI 
CLINICAL CHEMISTRY METHODOLOGY 


Fin 
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: SOP 
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sees TERT eee aa 
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TT 


Glucose 


Hexokinase method 
Centriffichem Centrifugal Analyzer System 
Neeley, W.E. Clin. Chem. 18, 509, 1972. 


Urea Nitrogen (BUN) 


Modified urease technique 
Centrifichem Centrifugal Analyzer System 
Karmen, A. J. Clin. Invest. 34, 131, 1955 


Glutamic-Pyruvic Iransaminase (SGPT) 


Modified Wroblewski and LaDue technique 
Centrifichem Centrifugal Analyzer System 
Henry, R.J., Chiamorlt, N., Golub, O.J., and 
Berkman, S. Am. J. Clin. Path. 34, 381,1960. 


Total Protein 


Biuret technique 
Centrifichem Centrifugal Analyzer System 
Failing, |.F., Jr., Buckley, M.W. and Zak, B. 
Am. J. Clin. Path. 33, 83, 1960. 


Albumin oe 


Bromocresol green method 
Centrifichem Centrifugal Analyzer System 
Rodkey, I.L. Clin. Chem. 11, 478, 1965. 


Irigiycerides 


Tetrazolfum salt reduction method 
Centrifichem Centrifugal Analyzer System 
Klotzsch, S., Serricchio, M. and Furedi, R. 
Advances In Automated Analysis e 
Vol. 1, Medilad Inc., Tarrytown, N.Y. p 111, 1973. 


Cholesterol 


Cholesterol esterase-cholesterol oxidase method ie 
Centrifichem Centrifugal Analyzer System e 
Roseschlaw, P., Bernt, E. and Gruber, W. 2Z.F. 
Lin. Che. u. Klin. Blochem. 12, 226, 1974. 
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Bllirubin, Iotal 


Modified Walters and Gerarde Method 
Centrifichem Centrifugal Analyzer System 
Walters, M. and Gerarde, H. Michrochem. J. 
15, 231, 1970. 


Blilrubin, Direct 


Modified Walters and Gerarde Method 
Centrifichem Centrifugal Analyzer System 
Walters, M. and Gerarde, H. Michrochem. J. 
15, 231, 1970. 
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APPENDIX VII 
INDIVIDUAL ANIMAL DATA 
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APPENDIX VIII 
CHLORTETRACYCLINE CONTENT OF 5002 


fate fe 


CHRLORTETRACYCLINE CONTENT OF 5002 4 


i en as 


ANALYTICAL RESULTS (ppm) : 
} @ 
: SAMPLE IDENTIFICATION ; 
~ SOURCE OF ANALYSIS A B c D : 
_ r 
; © 
B  TEI ANALYTICAL* 9.9 5 
TE| ANALYTICAL * 12 9.9 Tad 10.2 , 
Oh 
SCIENTIFIC ASSOCIATES** 1.76 1.72 1.20 1.64 
WOODS EN-TENENT LABS, INC, ¥* N. D. N. D. N. D. N. D. 
=. 
HARRIS LABS, INC. ** <0.05 <0.05 <0.05 <0.05 ; 
Sample A = Lot No Sept.18.81 
Sample B = Lot No Dec.10.81 % 
Sample C = Lot No March.24.82 (Original lot) en 
Sample D = Lot No Sept.10.82 as 
. *Method: Snell and Snell, Colorimetric method of analysts. on 


Vol. IVAAA, pg. 184 


*#Method: AOAC, XIII, pg.722-723, paragraph 42.211-42.214; 


N. D. = None Detected 
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NITRATE, NITRITE AND MERCURY CONTENT 
OF 5002 oat 


re cs eee lel 
ry 
. 
? 


LCT NUMBER 


/AUG 04-811T 
/SEPT 18-811A 
/OCT 07-8114 
/NCV 12-811G 
/DEC 10-811A 

/ JAN 22-821K 
/FEB 09-821C 
/MARCH 24-8226 
/MAY 12-822F 

/ JUNE 04-821IK 
/JULY 29-8216 
/SEPT 10-8224 
/0CT 20-822L 
/NOV 23-821M 
/APRIL 14-8318 
/JULY 07-8326 


314 


NITRATES( ug/g) 


AN 


Wowk UAW HON ANAAND © 


eof. 
Wo 


+ 


ONDAanNOWORON 


A—_— 


NITRITES(ug/g) 


A 


oo0o00qoocooco0o0c0000 000 
eee © © © © © © © © eo © we © 


AA 
—— AQ mt KAP AN AP AD — Ul 


A 


NITRATE, NITRITE, AND MERCURY CCNTENT OF 5002 


MERCURY (ug/g) 


0.03 
0.05 
0.15 
<0.02 
0.09 
<0.05 
0.05 
<0.05 
<0.05 
<0.05 
0.06 
0.2 
0.2 
0.05 
<0.02 
0.06 
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APPENDIX X 
CHICAGO WATER CHEMICAL ANALYSIS 
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APPENDIX XI 
OPHTHALMOLOGY NARRATIVE REPORT 


tet 


SUMMARY OF OPHTHALMIC FINDINGS 


Ophthaimic examination, consisting of indirect ophthalmoscopy 
and blomIlcroscopy, was performed on all animals before 
administration of the test article and at test weeks 25, 51, 76, 

: and 103. Only animals found to be free of clinically apparent 

~ ophthalmic lesions In the pretest examination were used In_ the 
Study. The results of these examinations are summarlzed by test 
week, followed by Individual antmal observations. 


Orbital bleeding was performed on randomly selected animals 
from each test group at test weeks 14, 26, 52, 78, and 104. 
Animals used for orbital bleeding were denoted on the ophthalmic 
Incidence data sheets by using "L" or "R" when It was known which 
orbit was used for bleeding. "U" was used to denote animals bled 
when both orbits were used or when It was not recorded which 
orbIt was used. At test week 26, 0/100 animals bled showed 
ophthaimic tleslons. At test week 51, 13/100 animals bled were 
observed to have ophthalmic abnormalities. At test week 76, 
21/98 animals bled and examined were found to have eye lesions. 
At the final examination In test week 103, 42/77 animals bled and 
examined had ophthalmic lesions. Leslons observed In eyes which 
had been orbitally bled Included: ocular discharge, 
enophthalmia, phthIisis, cataracts, uveltis, buphthalmla, hyphema, 
retinal vascular attentuation, and retinal degeneration. The 
aforementioned abnormalities could have been caused by ocular 
trauma or penetration at the time of orbital bleeding. 


Ocular conjunctivitis, discharge, keratitis, and corneal 
." scarring were observed In all test groups throughout the study 
: and probably were a result of chronic external Irritation. 


Increasing Incldences of cataracts and retinal leslons were noted 
as the study progressed with test week 103 having the highest 
Incidence. Retinal leslons Included: retinal folds, retinal and 
choroldal vascular attenuation, retinal hyperreflectivity, 
retinal hemorrhage, retinal degeneration, chorofdal hemorrhage, 
and subretinal exudate. The frequencies of occurrance of these 
changes were similar among control and treatment groups. 


Scleral Icterus was noted [In 1 animal (dose group 2.0 

mg/kg/day) at test week 76 and In 10 animals at test week 103 (3 

animals In dose group 0.4 mg/kg/day and 7 animals In dose group 

“ 50.0 mg/kg/day). These changes were probably related to 
d!sorders elsewhere [n the body. 


la Ea tt 


In summary, ophthalmologic abnormalities observed In this study 


occurred In random fashion, and were not considered to be related 
to TNT treatment. lyse = 
ar Ae eee ae 
C. Sue West, D.V.M. 
Diplomate, American 
College of Veterinary 
Ophthalmologists 
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FINAL PATHOLOGY REPORT OF TWENTY-FOUR MONTH CHRONIC 
TOXICITY/CARCINOGENICITY STUDY OF TRINITROTOLUENE (TNT) 
IN THE B6C3F1 HYBRID MOUSE 


{2  !NTRODUCTION 


In accordance with the experimental protocol necropsy = and 
histopathologic examinatlon were performed on organs and tissues 
of 600 (300 males and 300 females) B6C3F1 hybrid mice for IITRI 


Project 6116, Study Number 11. 


The mice were divided Into four groups, each containing 75 
mates and 75 females. Each group was fed either trinitrotoluene 
(TNT) as a dietary admixture or an untreated rodent chow diet 
until death or sacrifice. The treatment group number, treatment, 
number of mice per group, sex, and corresponding dose levels are 
shown below. 


Treatment Treatment Number of Number of Dose level 
Group Males Females mg/kg/day 

t eoe 75 75 0.0 

VI TNT 75 75 1.5 

I TNT 75 75 10.0 

lV TNT 1D 75 70.0 
Scheduled sacrifices were conducted at 6, 12, and 24 months. 
Ten mice per dose level per sex were sacrificed at 6 and 12 
months. All surviving mice were sacrificed at 24 months. A 
pathology report was made for each of these Intervals. These 
pathology reports constitute Pathology Appendices 1, II, and IIl. 
Each report lists the number of mice examined that died 


spontaneously or were sacrificed as morlbund along with those 
scheduled to be sacrificed at 6, 12, and 24 months of the study. 


hi. MATERIALS AND METHODS 


1. Gross Pathology 


The mice were anesthetized with carbon dloxide, 
exsangtunated from the orbital sinus or abdominal aorta, and 
necropsied. Mice dying spontaneously during the study or 


sacrificed jn extremis were also necropsied. At necropsy, 
abdominal, thoracic and crantal cavities of each mouse were 
opened and organs were examined and collected in 10% neutral 
buffered formalin. The eyes were flxed In 3% glutaraldehyde 
solution and the testes in Bouln's solution. The lungs were 
fixed by Intratracheal perfusion of formalin. The brain, heart, 
liver, spleen, and testes were welghed before fixation. Organs 
were not welghed for mice which elther spontaneously dled or were 
sacriff{ced morfbund. 


ty ey 


2. Histopathology ne 
@ oe 


| The following tissues were collected at necropsy, processed - 
using standard histologic technique, paraffin-embedded, sectioned om, 
at 5u, stalned with hematoxy!In and = eosin, and examined ee 
microscopically. Those tissues marked with an asterisk [n the Rea 
list below were processed for microscopic examination only at the 4 

® control and high dose level (70.0 mg/kg/day). The braln, spinal a 
cord, spleen, kidneys, heart, tiver, gonads, as wel! as all gross ite 
lesltons were processed at all dose levels. 


The following tissues were collected: 


® Adrenal * Ovarles* pee 
Brain (frontal, parletal, cerebellar)* Pancreas * ace 
Cecum* Pitultary 
Colon* Prostate* 
Costochondral juncture Rectum* 
Duodenum*® Salivary gland . 
© EplIdidymides* Seminal vesicles a 
Esophagus* Sclatic nerve _e 
Eyes with optic nerves* Skin/Abdominal oe 
Gall bladder Spinal cora (cervical, ee 
Gross lesions* thoracic, lumbar)* wae 
Heart* Spleen* eee 
e | leum* Sternum with marrow*® 
Jejunum*® Stomach 
Kidaneys* Testes* 
Larynx Thymus 
Liver* Thyrolds*/parathyrolas* 
Lungs and mainstem bronchli* Tissue masses* 
® Lymph nodes; Trachea* 
Mandibular Urinary bladder 1 
Mesenterlc* Uterus* : 
Mammary gland* Bone marrow smear 


Muscle, skeletal 
Nasal turbinates 


The grading system for lesions and the abbreviations used In 
the pathology tables are as follows. 


Grade 1 = minimal severity 

Grade 2 = mild severity 

© Grade 3 = moderate severity 
Grade 4 = marked severity 


N = Within Normal Limits 

M Tissue Not Present 

- = Tissue Not Applicable 
‘ P = Lesfon Present, No Grade 
@ 
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3. Statistical Evaluations 


Statistical evaluation of pathological lestons were 
performed using models for qualitative data. For the comparlson 
of treated vs control mice in terms of the presence or absence of 
a specific leston, Fishers exact test was used for cases when the 
expected value of any cell was tess than or equal to five. 
Otherwise, a chi-square analysis was performed. 


bil. PATHOLOGY RESULTS 


The necropsy summary tables and the hlistopathologist's 
report, Including the histopathology Incidence and summary tables 


for the 6 and 12 months interim sacrifices and the 24 month 
terminal sacrifice, are presented In Pathology Appendices !, || 
and Ill, respectively. A summary of the pathology results 
follows. 


1. SIX MONTH INTERIM SACRIFICE 


A. Gross Observations 


All teslons observed at necropsy during this study perlod 
were regarded as Incidental findings ascribed to naturally 
occurring disease or method of sacrifice. These lestons were 


present In both control and treated mice. 


B. Microscopic Observations 


Leslons observed In kidneys as cytoplasmic vacuollzation = of 
tubular epIithelltal cells In mate mice and urethral calcull were “ 
considered to be spontaneous In nature In females. A pulmonary er 
hemorrhage and Increased splenic extramedullary hematopolesls 
were also considered spontaneous and unrelated to the compound 
administration. All other lesions, neoplastic and non-neoplastic s 
observed microscopically In mice of both sexes, treated with TNT gt 
for 6 months were considered unrelated to the TNT administration. : 


2. TWELVE MONTH INTERIM SACRIFICE 
A. Gross Observations 
iestons observed at necropsy In mice treated with TNT for 12 
months were considered to be spontaneous in nature and unrelated eE 
to TNT administration. These lesions were regarded as Incidental 
findings of naturally occurring disease and were present In both 
control and treated mice. 


B. Microscopic Observations 


Lesfons observed in male mice as testicular germinal 7 


. wept « 
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epithelial cell degeneration, Increased splenic extramedullary 

e hematopolesis, cytoplasmic vacuollzation of renal tubular 
epithellal cells, urethral caltcull and a varlety of inflammatory 
dermal lestons (dermatitis and ulceration) were observed In 
contro! and treated mice. These lesions occurred spontaneously 
and were not considered to be related to the compound 
administration. tn the bratn of femates, corpora amylacea were 

e observed in treated mice, but these bodies are frequently seen In 
untreated adult mice and they were not considered 
treatment-related (1,2). Increased extramedullary hematopoles!|s 
In spleen, pulmonary congestion, renal lymphocytosis and chronic 
active dermatitis were observed in control and treated females 
and were sporadic and not treatment-related. 


The cause of death and morbidity among mice during 6-12 
months of the study was ascribed to naturally occurring disease. 


Administration of TNT for twelve months did not Induce 
non-neoplastic toxic or neoplastic leslons In male or female 
@ mice. 


3. TWENTY-FOUR MONTH TERMINAL SACRIFICE 


A. Gross Observations 


} Leslons observed at necropsy which appeared to have. an 
Increased Incidence In female mice at the 70.0 mg/kg/day dose 
‘evel were: enlarged spleen (splenomegaly) and enlarged lymph 
nodes (lymphadenopathy), which may have been treatment-related. 
All other teslons observed at necropsy during this study perlod 
were considered to be spontaneous naturally occurring diseases 
@ for this strain of mice. 


B. Microscopic Observations 


Treatment-related leslons were observed In the 
reticuloendothelial system (spleen) of females at the 70.0 
6 mg/kg/day dose level. These lestons Included; leukemia of 
granulocytic or lymphocytic type and/or malignant lymphoma of 
histiocytic, lymphocytic or mixed type. Leukemla and malignant 
lymphoma were systemic reticuloendotheltial neoplasias and did 
Involve other organs and tissues (adrenals, bone marrow, pbralin, 
gastrointestinal tract, eyes, kidneys, liver, lung, and the 
. following lymph nodes; axillary, cervical, hepatic, Inguinal 
lumbar, mandibular, mesenteric, popliteal, renal and respiratory. 
They were also observed In mammary gland, optic nerves, ovaries, 
pancreas, peritoneum, salivary gland, skeletal muscle, spinal 

cord, thymus, thyroids, urlnary bladder and uterus. 


e The Incidence of combined leukemla/mallgnant lymphoma In the 
spleen of females appeared to be dose-related. The Increase was 
Statisticatty significant at the 70.0 mg/kg/day dose tevel, and 


I were considered to be treatment-related (Tables | 
an ° 
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TABLE |! 


Twenty-Four Month Chronic ToxicIlty/Carcinogenicity Study of 
Trinitrotoluene (TNT) In the B6C3F1 Hybrid Mouse. 


Statistical Evaluation of Histopathotogical Leslons 
for the 12-24 Month MS/SD and Terminal Sacrificed Males 


DOSE (mg/kg/day) 


0.0 1.5 10.0 10.0 
- LIVER - INCREASED EXIRAMEDULARY HEMATOPOIESIS 
g PRESENT 3 7 13* 7 
a ABSENT 50 46 39 47 
SPLEEN = HYPERPLASIA LYMPHOID 
PRESENT 19 31* 28 18 


ABSENT 34 22 24 36 


Table 1! 


Twenty-Four Month Chronic Toxiclty/Carcinogenicity Study of 
Trini trotoluene (TNT) In the B6C3F1 Hybrid Mouse. 


Statistical Evaluation of Histopathological Lesions for the 
12-24 Month MS/SD and Terminal Sacrificed Females 


DOSE (mg/kg/day) 


0.0 1.5 10.0 70,0 
KLDNEYS = LEUKEMLA/MALIGNANT LYMPHOMA 
PRESENT 5 V1 8 10 
ABSENT 49 43 46 44 


SPLEEN = LEUKEMIA/MALIGNANT LYMPHOMA 


PRESENT 9 15 17 21* 
ABSENT 45 39 37 33 
LIVER = ADENOMA/CARCINOMA 
PRESENT 5 11 8 10 


ABSENT 49 43 46 44 


in males, Increased splenle extramedullary hematopolesis and 
lymphold hyperplasla were observed In control and treated mice. 
There was no dose-response relationship and these leslons were 
consldered spontaneous with no biological significance. The 
hepatocellular adenomas and carcinomas were observed In control 
and treated mice and the occurrance of these neoplasms were 
considered to be spontaneous [fn nature. 


IV. SUMMARY AND DISCUSSION 


Lestons observed at necropsy at 6 and 12 month Interim 
sacrifice and microscopic examination of tissues during thls 
study perlod did not reveal ftesitons which were considered to be 
Induced by the administration of TNT. 


Entarged spleen and tymph nodes tn females observed at 
necropsy at the terminal sacrifice and In mice that dled or were 
sacrificed morlbund between 12 and 24 months were considered to 
be treatment-related. Microscopic examination revealed leukemia 
and mallgnant lymphoma In the spleen of these mice for the 70.0 
mg/kg/day dose level. These statistically significant Increases 
were considered to be a carcinogenic effect of TNT In the B6C3F1 
hybrid females when treated for twenty-four months. 


On the basis of compound-Induced histopathologic neoplastic 
lesfons observed for this study, no effect levels for TNT In 


B6C3F1 hybrid mice were 70.0 mg/kg/day for male mice and 10.0 
mg/kg/day dose level for female mice. 


All other lestons observed at necropsy and microscopically 


In tissues from the twnety-four month chronic 
toxicity/carcinogenicity study of trinitrotoluene (TNT) were 
considered sponteneous, naturally occurring degenerative, 
Inflammatory and/or neoplastic diseases which commonly occur In 


an aging mouse population of the B6C3F1 strain (1,2). 
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Viadistava S. Rac, M.S., D.V.M. 
Sctentific Advisor 

VeterInary Pathologist 
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